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• Computers for small firms 

• Letter from America 

• Desert island floppy discs 

• Artificial Intelligence 

• Write it yourself 
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No fruslrallng delays, no expensive waiting, the process 
is virtually instantaneous, wilh permanent copies just a 

In business manegement and engineerrng applications 
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easily understood line graphs, bar charts, pie charts 

With theTeklronix 4025 Display Terminal, for example 
you can perrorn data is- try ■.vnii our form fillout capability 
and produce concise business graphs using English language 



Tektronix 



computer graphics, you 



Id talk to Tektronix today. 



Regional Telephone Numbers 

Livingston: 32766 
Maidenhead: 73211 
Manchester; A2B 0799 

• Taktronix UK Ltd., P.O. Box 69, Coldharboui 
rpenden, Herts AL5 4UP. Telephone: Ha 
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S14 CHEPSTOW ROAD 
Wrrrktc NEWPORT, gwent. 

TOTEMS 50528/841691/63310 
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APPLICATION SOFTWARE 
Mailing Lists 
Data Base Management 
Accounting Suites 
Stock Controls 

Personnel Records 

Fleet Maintenance Records 

Word Processing 

Pert (Critical Path Analysis) 

Purchase Ledger 

Sales Ledger 

Medical Records 

These are a selection from the 

range, please call us to discuss 
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OEM TERMS & QUANTITY DISCOUNTS AVAILABLE WRITE FOR DETAILS 



The computer with growth potential^ 



The System Three Is Cr 
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Complete Micro Systems Ltd, 30 Dundas Street, Edinburgh EH3 6JN 
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Editorial 
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Meyer N. Solomon 




CORPORATE RESPONSIBILITY 

Are you your brother's keeper? 
LET GEORGE DO IT 

Computer fiction almost as strange i 
THE CHESS PLAYER . .. 

. . . The bridge player and Edgar Allen Poe. 
DESERT ISLAND FLOPPY DISCS 

Finding things inspiring when you're on the poi 
MICROCOMPUTERS IN THE CLASSROOM 

WRITE IT YOURSELF 

The second of three articles on assemblers. 
THE MICROCOMPUTER AND THE TEACHER 

A teacher's viewpoint. 
COMPUTER RETAILING, TRISECTED 



Oure 






GEOFF NORMAN : 

CHRISTOPHER H ODDER- WILLIAMS I 

ADRIAN 8, MARINA BERRY 1; 

BRIAN REFFIN SMITH 1i 
at expinng. 

GEORGE GER HOLD 1: 
S. LARRY KHERIATV 

DARREL INCE 2: 

BOB COOKE 2- 

PETER KRASS 21 



USING A DIGITAL RING 

The immerse power ot going round in circles. 
KEEPING YOUR COMPUTER BUSY 
BRAND NEWS 
COMPUTERS AND EVERYDAY LANGUAGE 

On bringing understanding lo computers. 
TOPICS IN ARTIFICIAL INTELLIGENCE 

Pandemonium. 
LEARNING FORTH 

Continuing the series on a language for micros. 
BRINKMANSHIP 

COMPUTERS FOR THE SMALLER FIRM 

With the tyro manager and executive (irmly in mini 
Simple introduction lo computers in Business. 

NEW TECHNOLOGIES FOR EDUCATION 
Teletext and Viewdata as tools lor learning. 

SYSTEMS FOR SMALL BUSINESSES 

THE MAN IN THE MIDDLE 
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BILL BLACK 4 

MIKE FAIRHURST S 

GILFILBEY 5 

MARTIN BANKS 5 

RODNEY DREW G 

MIKE ASTON 6 

MAR LENE BROWN 7 

MEYER N. SOLOMON 7 



Columnists 

Ma-lin Baiks 

Brian flri'l.nSn-! 



Editorial Offices 
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SOFTWARE 

The leaders in 

innovative 

software 

All types of programs 

fortheTRS80 

Model 2 software 

available soon 

Large 18p SAE for 

our current catalogue 



A. J. HARDING 



(MOLIMERX) 

38CnllingtonAve. r 
Bexhill, E. Sussex. 
Tel. (0424) 220391 
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Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect mainframe quality software in your 
first Computer Business System? Rather than the 
low quality systems you have seen or heard about. 

Then you must see what our mainframe 
experienced staff have achieved on a micro- 
computer based system. 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



at 310 Kilburn High Road, London NW6 
Telephone: 01-624 6693. 



Computer Professionals Viewpoint Geoff Norman 
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industry's fault. 
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computing to fulfill your hobby or 



The MT-80 is quietly functions 
«e can offer a full ONE YEAR v. 



The MT-80 pi 



with three types of interface 
exchangeable logic boord. 



ilform. Data 
can be entered into the printer's 
buffer at rote in excess of 1,000 
characters per second with the ap 

DATA STROBE signal. An inlernolly 
generated ACKNOWLEDGE signal 
from the printer indicates that the 
character has been accepted. A 
BUSY signal from the printer is 
rated when the data buffer 



lull, o 






■ion of 



character! 
other reasons. PAPER EMPTY, 
SELECT. FAULT, signal ground, 
chassis ground, and logic + 5 VDC 
are also provided at the interface 
connector. A low signol presented 
on the INPUT PRIME pin will clear 
the printer's buffer and re-initialiie 
the logic. All input data and inter- 
face control signals are TTL compati- 
ble, and are designed to be the 
same in timing and sense as the 
standard Centronics interface 

■ SERIAL INTERFACE (MT-BOS) 
Serial interface signal levels con- 
form to the RS-232C specification. 
The interface accepts asynchronous 
serial ASCII Input al swifch selec- 
table rates of 110. 150. 300. 600. 



ir 9500 baud. An 



functions, and consists of 16 parallel 
lines divided functionally into three 
groups. One group of eight tines 

lines (DAV, NRFD, and NDAC) used 
as a control handshoke far the 
transfer of data between devices. 
The last group consists of o five 
signal management bus (ATN, IFC. 
SRQ, REN. and EOI) used for the 



CHARACTER FORMAT 


4K in 


IK increments is ovoilable. 


The MT-BO Series Printer contains 


Data 


can be received and stored in 


three complete character fonts — a 




uffer simultaneously with the 


9X7 font printable at 10 characters 




ng operation. 


per inch (80 characters per line), a 






10X7 font printable at 5 characters 


CONTROL CODES 


per inch (40 characters per line). 






and a 7 x 7 font printable al 15 




d CR. LF. VT. and FF codes, th 


characters per inch [120 characters 


MT-BO series printer recognizes the 


per line). Each column can print any 


folio 




of the 96-character standard ASCII 


DC1 




set, and fonts con be intermixed on 






the some line. 




from the interface. 




DCS 


— Begins the skip-over- 


PRINT CYCLE 




perforation setting se- 


An ASCII CR/LF pair (or CR only if 




quence. 


the auto- line -feed switch is on) Is 


DC 3 




normoily transmitted at the end of 




the interface. 


each dala line, and initiates (he 


oca 


— Begins the forms length set 


print ond line feed cycle. 








STX 


— Begins vertical tab selling 


PAPER FEED 






The non- printing paper feed rate 


ETX 


— Ends vertical tab setting se 


(slew speed) is 10 lines per second. 




quence. 


Paper feeds can be initioted by any 


FS 


— Selects the S character per 


of the following methods; 




inch lype size. 




GS 


— Selects the 10 character pe 


ASCII IF CODE (LINE FEED) — Poper 




inch type sire. 


will be advanced one line for 


RS 


— Selects the IS character pe 


each LF code received. 




inch lype size. 



ASCII FF CODE (FORM FEED) - 
ceipt of the ASCII Form Fei 



feed pap 

ASCII VT CC 

(VT) cod* 



IM 



lorn 



The paper empty function moy be 
over- ridden by depressing the ' SE 
switch on the front panel. 

CHARACTER BUFFER STORAGE 

220 bytes of FIFO data storage am 
provided in the stondord MT-80 



SWITCHES 

AND INDICATORS 

In addition to Ihe poi 



CHARACTER WIDTH - 
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D LINE FEED ON/OFF — If tl 



TRUNCATE/WRAPAROUND - 



300. 600, 1 200, 2400. 4800 or 
°600 baud. 
BI-DIRECTIONAL/UNI-DIRECTIONAL 
PRINTING — All print speed 



SELF-TEST FEATURES 
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Parallel interface @ £495 
Serial interlace @ £525 
IEEE-488 interface @ £550 



s Limited 

Scarborough Road, But 



(Jlmtjton Y016 5MS Telephone (02621 73036 
A MEMBER OF THE DALE GROUP OF COMPANIES 



Before 
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(his program 1 would po: 
who siill have phobias about Information 
Processing, thai we don't normally keep 
people under surveillance — especially in 

their cuddly love-nests — unless there's a 
competing need In do so. The everlasting 
DO-LOOP of people in love — especially 
Ihose as persistent in such nocturnal pur- 
suits as Sue and Jason Ritter — can geta 
bit tedious. I mean, what self- respecting 
hunk of hardware, large or small, wants to 
kig.gv':i"-ord... i.;:i:.. ...,, ■■ ,-. : |. ,,,,■.,. ■ .| 

FILESTORE OX/33379 SEGMENT 002/4J 
JASON Yes, darling? 



supposed to be as happy as this. 7 

neighbours think we're something mil 
a glossy magazine." 

She murmured, "Half of the things yi 
do wouldn'l get past the censors sol cai 
see how they know ... I'm hungry." 

"Food, you lecher. Bacon and eg| 
Your wav." She watched Jason slidii 
honelessly out of bed. "In the movie 
Jane Fonda and people seem to survi 
this kind of thing on an exclusive die! 
champagne. How do thev manage f 



"How many do we need?" 
Into this cuddly lovebath we 
ineffa hie Mrs Vanderva iile; and v 
a dispassionate computer — dis 
ate, that is, apart from this irrati 
cough I have about girls — I have 
It fhe deadly -em brace of Mrs 






value's; „ 

tablishment as efficientlv as the abrupt 
-■■■-'■ !■■ ■■ i ... ■ .■■■ ■■■. i. i: ■. ■■..:,,-, i-,- 
arrival, Jason invariably arrived at my 
console limp and amicable, he thereafter 
bore a closer resemblance to the beneiici- 

queathed a shopsoiled set or Monopoly 
and a fake reproduction of Hie LtughiK; 
Cavalier . . . only he wasn't laughing. 



See what 



ss, fhis 



elude stuff like that (we've take 
worst bits] because just to shov 
vileness of Mrs Vandervaille w. 
illustrate the idyllic relationsh 
victims. If you find the example , 
mssing as we do that's a risk I ha\. .„ .„ 
We need to get this thing in perspecti 
Even computers don't contemplate 
der without a motive. 

If, of course, you feel more like m 
ing those responsible for the -ickb 
talk instead that's vour affair. Hi- 
it's rather sweet in small doses. A 1 
those song lyrics from the thirti 
which everyone loved everbody b. 
There Would Always Be An'En 
whatever Hitler thought. 

Enough of the preamble. Let's^i 

us reveal the lovesong Mrs 
proposed to interrupt with 
Wagnerian trombones — , 
muted and cunningly scorei 



"It was rather clever of vt 
whispered Sue, "to design me th 
negligee. That box of tricks seems 
nie . . . well, you might almi 




the' appclL/ini; 
ata processing. 



the shee 



Just how it got to know n 

purely academic interest," 

"Academic", said Sue, "is not the word 
that leaps to mind." 

Outside, a hot wind convected up from 
Salisbury Plain, bringing with it aromas 
of cherry blossom enriched with wild 
heather on the moor. The gusts eddied 
around the curtains and frolicked exqui- 
sitely with the gossamer pleats of Sue's 
pale blue nylon. Sue and J.ison frolicked 



likewi 
After i 



■rlude 



"You're pregnant?" 

"My mother's coming to stay," 

"Well, that's oka v. We can'loek her i 
the garage at lights-out." 

"She's not that kind of mother " 

"No wheels?" 

"I'm serious." 

"You're right. My mother-in-law corr 
inj; to stay is run a matter In be taken ligh. 

■ ,T,.|vi... !,.,i 
New Zealand somewhere?" 

"Australia, trv." 

"What's she like?" 

"You'd better judge that for yourself. 
ran away from home too voting to re 



FORMAT AS GEORGE 4 OUTPUT/TEH 777 

001. MRS VANDERVAILLE TOTTERS 
INTO MASTER BEDROOM CLAIM- 
ING A COCKROACH IS SWIMMING 
IN HEH BARLEY WATER PRO 
CREATION ABANDONED DUE DE- 
FINITIVE SEARCH FOR ALLEGED 
COCKROACH AND/OR ITS MATE 
OUTCOME NEGATIVE. 

002. MRS VANDERVAILLE PAYS JA- 
SON COMPLIMENT ON HIS SUIT; 
THEN ASKS HIM AT BREAKFAST 
IN FRONT OF SUE IF THE REST OF 
THE BOURGEOISIE FREQUENT 
THE SAME TAILOR. REMARKS 

GOLF CLUB IT WOULD BE ADVIS- 
ABLE NOT TO ADVERTISE THE 
S NECK-TIE. ADOS 



8 AND F< 
CLAIMING HE WENT TO ETON. 
CAR FAILS TO START WHEN SUE 
AND JASON PLAN SECRET PIC— 

VAILLE. JASON DISCOVERS EN- 
GINE DISTRIBUTOR FULL OF EVL 
SMELLING AUSTRALIAN TOOTH- 
PASTE. MRS VAN DER VAILLE 
TAKES SUE ON PICNIC WHILE 



TOOTHPASTE REMOVE 



SINCE ONLY Fl 
OF HOT MILK CI 
A.M. WEDNESDAY. MRS. \ 



ANTLV PRESENTS JASON W 
DEODORANT AND STATES Tl 
SUE'S NIGHTS WOULD BE UN 



iy the police for traffic cr 
ge shoplifters) had be. 



PHONE CALLS " 

OMiTS TO PAY BUT EXPLAINS 

JASON AND SUE FREE TO MAKE 

UNLIMITED GRATIS I 

FROM AUSTRALIA IN THi 

COME EVENT OF THEIF 



shopping L^pcdition^ :or ivliich she un- 

Civing The number i.f the car, she enquir- 
ed of tlie police whether this toxic gas 
could be that substance known as 'pot'. 

The AVS — for which I'm proline! to say 



OX/33382 SEGMENT 077/1984/J 



MARKS IT'S ODD Tl 



TION IN CASES OF IMPOTENCE IN 
TRALIA. 



'It just shows how 
honest we computers 



STOP. Eh 

This shr 



ited that unless we 





in. re scintillating negligee 
turned out to be a compute 








mise of the vvmng p.irtv. In 


(and still am) the coordinating computer 


nhiali-t.vally incinerated b 


embarked on the process of the delicate 


mother in the rhubarb bed. 
















happened. 


l.ited handling arms - not unlike those 


None of lis knoivs nli.it 


used for radioactive glove-boxes - sug- 


We got hold of the media 


gested a method of permanent reprisal 


peripheral ...id, simply b 


though nothing like these had so Far been 




ordered bv mv human counterparts at the 


lab. All was -, i I „i '■ 



and snatching at my keys am 
the manner of a desperate rai 
turning the signals to danger 
doomed express has shot pas 



.■l.h.it 



■v that iv 



— . 01 adivisionofCom- ed when 

poter Handling lnu whoi.ad jCDCat the Well, f hardly know how I 

time. Most of us were either Univac or Vou remember about thoie to 

Honeywell jobs; ;o ,i certain amount of things? , , , The chromosnn 

diplomatic intertacine ra required ul'us that science we went into earli 

to gain the support of the large CDC at I'll justhavetocomeciui iviir 

Intertong for our plan. We've cloned Mrs Vanderva 

COMPUTER ACE, 




We celebrated by slashing 

Ledger systems prices by over 60%: 

SALES one 

LEDGER £95 



PURCHASE 
, LEDGER 



£95 




crPetsoft 



Developed by ACT, Britain's leading computinggroup.tonjnona 
32K PET with Anadex or Dalac BD80 printers Commodore Disk 
versions available price £1 1 5. 

These systems provide full facilities for ledger maintenance 
preparation of lists of outstanding balances, printing of 
statements and remittance advices. Full audit trail. Send for 
details. r~\y^~ — \ 

•"" ifM^I J Disk Payroll £50 for up to 200 employees 

tfllrs \Dlsk Stock Control £50 handling 2.500 
t fi^* ^ Jstock Hems (Petsoft/CompuThink Disk) or 

~* ^ Y< 400 stock items (Commodore Disk) 

Mailing List El 5 VAT Pack E17.50 Mlcrochess E14 

Word Processor £25 Invoicing £20 Super Startrek £8 
PET BASIC Tutorial E1 5 Forth £30 Eliza Doctor £8 

Assembler/Editor £25 Statpstlcs£7 Backgammons 

Prices exclude VAT. Credit card orders accepted by 
telephone. All programs available through your 
local PET dealer or direct from: 



ur p 



your latest catalogue 
'170PET programs. 



HOTEL SYSTEM far 32K PET 8. DISK £495 

ROOM AVAILABILITY 

The system provides immediate viewing and booking 
for up to 1? blocts of rooms for 40Q days ahead. 



c^ty i 



ain 59 n 



3 1 ly r:=f'.ni 



d by t 



r of files of block: 



display can be stepped Backwards and F o™ards in 7 




Gl£ST BILLING 




The program cater? for- about 130 rooms P er ^isk 
tnd atner services and extras extremal/ easy. The 
nu n Cers a and l ' 5 ervicl5 C tnd e e<trarentered'by press- 
ing an appropriate key from a menu and then the 
amount. Final accounts itemise charges and add for 




the aorVflVAI LABILITY system is availaBle as a 
separate program for £275. 




LANDSLER SOFTWARE 




29a TOLWORTH PARK ROAJJ SURBITON SURREY 
01-399 2476-7 





APPLE II MICROCOMPUTERS 
BUSINESS SOFTWARE 
EDUCATIONAL SOFTWARE 

DEMONSTRATIONS GLADLY GIVEN 
WE CARE ABOUT AFTER SALES 
SERVICE & ADVICE IS FREELY 
AVAILABLE ON MOST SUBJECTS 

SHOWROOM: 

146 OXFORD STREET LONDON W.1. 

TEL. 01-637-1587 

OUR CATALOGUE OF SOFTWARE 

{FOR MOST MICRO S) IS FREE 



it's good to know 
we've got it right 



/ 



7 hope we might continue opposite the Contents Page. Our clients 
are well pleased with the response received from issue I, and we 
would like to congratulate you on an excellent first issue' 

D.P.C. Wishari (Mrs) (for Micro Centre) 



It doesn't matter how 
much carefulthoughtand 
planning goes into a new 
publication, you still can't 
be sure you've got it right 
until others tell you so. 

That's why it was 
reassuring to get our first 
response from an adver- 
tiser who clearly believes 



for 



that Computer Ag 
a successful mediun 
selling their product 
We believe it will work fo 
you too. 



Computer Age has lots of 
exiting ideas planned for 
1980 to keep it the best 
computer magazine on 
the market. We know 



we've got of to a good 
start but now we plan to 
improve month by month. 

Why don't you find out 
what Computer Age can 
do for your company by 
phoning Advertising 
Manager Vanessa Black- 
burn Kiddle, 

on 01-928 6394. 



Chess & Bridge 



Adrian & Marina 
^^^™« Berry 




THE 

CHESS PLATER, 

THE 

BRIDGE PLATER, 

AND 

EDGAR 

ALLEHPOE 



view of the board and one's own. 

Why this difference in qualify? Chess is 
a much more complicated game than 
bridge, and Dne would expect machines 
constructed by humans to play good 
bridge and bad' chess. Instead, they do the 
opposite. Why? 

Long before the days of computers, 
Ldgar Allan Poe gave an eloquent 
to thisquestion in his introduction 
ders in the Rue Morgue. The menta 
ties required for chess and whist (i 



Chess & Bridge 



difiies 



Hon. Poe clearly Mangel a ti- 
the supposed facial convul- 
ions of card plavers. The emotions of J 
;ood player are concealed in a "poker- 
ace". Concealed, that is, from liiiiiiuii ob- 
ervarion. For it mighi be possible, in tin? 
■astlv superior microelectronics of the fu- 
■ programme a card-playing co~ 



umph, or chagrin . 
vertent word, with 
anxiety or carelessne 



■i that w 



d somehow observe ir 
ts those tell-tale tv 







is of 



:e at stake. 

There are great improveme 

made, even in "mere" calculation. It is 

highly probable that the next Bridge Chal- 

leneer oroduced by fidelity Ulectronio or 

uch better bridge than 



ndtf 



t. This : 



I- of its 
el of anything is seldon 






chess-playing computer that came on the 
market several years ago, and compare it 
with the latest model. It had only one level 
of play, and it played like an imbecile. 
I ..us. ."•_; raiulnnl '.■.ln.v.iiiu ■'ii'" could i>ii!» 
in practice enjoy one game with it. For in 

Bridge plaving computers of the future 
are likely to improve singularly, even with 
their present information -gathering 
equipment. With greater micro-chip capa- 



Adriltn Pfrry 



form of bridge). Poe pointed out, were 

the second was analysis. Not surprisingly, 

while his Prefect of Police, who prefers the 
plodding methods of calculations, is "too 
cunning to be profound." 

"To calculate," says Foe, "is not to ana- 
lyse, and a chess plaver does the one with- 
out effort at the other. The game of chess, 
in its effect on mental character, is greatly 
misunderstood ... In a game where the 
pieces have different and bizarre motions, 
with various and variable values, what is 
only complex is mistaken for what s 
profound." 

victory in chess goes to the more concen- 
' -r rather than the most acute. 



The a 



n flags lor [ 




which leads to injury or 

defeat. A good chess player is nothing 
more in his view thana good chess player, 
while skill in whist "implies capacity for 
success in all those important undertak- 
ings where mind struggles with mind." 

The good whist- plaver gathers his infor- 
mation from almost as many sources as 
doesDupinon the track of a murderer: 

"He examines the countenance of his 
partner, comparing it carefully with that of 
each of his opponents. He considers the 
mode of assorting the cards in each hand; 
often counting trump by trump, ant 



ford, I 



..vp.T-ie.^ 






ate of affairs." 
Now the Bridge Challenger is not pro- 
grammed to make any nt these observa- 
tions. It does not yet come equipped with 
television camera and tape recorder to de- 
fect the facial contortions and mutterings 
ot its opponents. It Iv.soiilv a photo-elec- 
tric eye with which to identify the cards 
which are dealt to it face-down. With its 
sources of information thus restricted, it 
calcubics i, ithout being able to analyse. 



The qualities of observational 
tion which Poe ascribes to a good whist 
player are those which could belong to the 
super- intelligent machines of the not-SQ- 
distant future, machines which will com- 
pare intellectually with present-day com- 
puters as we compare with the lower 

Perhaps in a few years, a computer pro- 
grammed with Homers Odyssev and oth- 
er texts, may be able to answer the riddle 
posed three centuries ago by Sir Thomas 

"What song the Sirens sang, or what 

name Achilles assumed when he hid him- 
self among women, although puzzling 



OUR 

SYSTEMS 

CAN GROW 

ON YOU 



When you buy one of our 

low price microcomputer 

development systems you 

not only get a fully 

burnt-in and tested system designed and 

manufactured to industrial standards. You also get 

access to an ever-increasing range of software 

tools. And if you require a VDU or printer now or 

Iater,there is a selection of these and other 

peripherals from which to choose. So your svstem 

can grow and grow. 

Our systems start to grow on vou at /l 450 This 
buys you a 32KB system with dual 5 1 inch double 
density floppy drives. At £1 675 vou can have a 
48KB system or for £2495 one with the extra 
memory storage provided by dual 8 inch double 
density floppy drives. All the systems are based on 
the powerful Z80 microprocessor and S100 bus 
structure and can provide memory management 
Vn^o ? SC dnves m av ailable providing up to 
40MB of storage. 



give a typical system 

adjustment the software options are 



The prices include an 
operating system and 
language,in this case 
CP/M and C-BASIQto 
.But with slight cost 



Operating Systems 

•ST/ M ■•, P AS C AL • CAPMICROCOBOL BOS 
•Multi-User, Mulu- [-asking Operating Svsionis 



•C-BASICCOMHI.t!R.M-BASIC*FORTRAN-80 
• COBOL-80 * PASCAL •CIS-COBOL 

There is also a word and text processing system 
available that is ideal for report writing. 

You simply take your pick from the software 
options. Or visit our London showroom and see the 
systems demonstrated. 




WITH CP/M AND 5± inch Floppies- 1450 

C-BASIO — -"TE5EW 

48KB + Dual £' 
5} inch Floppies: 

48KB + Dual £OilAC 
S inch Floppies: ^ft *]f J 
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COMPUTER SYSTEMS LTD. 

Kleeman House, 1 6 Anning Street, 
New Inn Yard, London EC2A 3HB 
Tel:Ol-739 2387/9&01-7294460 
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ISLAND 
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DISCS 



A 



e the first draft of this pi 



!• M y ™ 



i stiff, n 



th the cold ai . 

because there is ,1 tin hi for -niipre 
cy going on inside my body, between 
low fever and polio: cholera too is pre- 
it, but was dead on arrival. 1 he other 



am going to Gambia. Sorry, The Gambia. 
It is one of the cheapest, hottest places you 
can go to in mid-winter. There, the hard- 
est of discs go floppy in the West African 
sun. It also seems to be one of the least 
healthy places in the known cosmos: 
friends have thrilled me with tales of small 
creatures that burrow under your toe- 
nails; polio and cholera are no strangers, 

Doesn't it make you sick? I paraphrase 
from a book I read in Foyles: "Since the 
arrival of the first tourists some years ago, 
iheft, prostitution, rape and begging, pre- 
viously almost unknown, have increased 
substantially." And 1 shall be staving in 
my 2'h star hotel, doubtless with swim- 
ming pool, African tribal cabaret and day- 
trip to a vulture reserve Outside, the beg- 
gars will fallow iir ..into the beach. I shall 
spend the equivalent of days and days of 
their takings, just on mv health insurance. 
Doubtless too I shall get drunk, and alter- 
nate between pious sorrow for the in- 
eu.ua lilies of the world, and a studied, cool 
indifference which 1 shall pretend is neces- 
sary lor :nv survival. 

Well. Perhaps it will change me. Put mv 
money (no . . . let's hastily change that 
to , , . actions) where my mouth is. (It had 
Hoody better: I'm doing too many things 
these days that have to be justified in 
terms of 'experience' or of 'getting to know 
the enemy'. I'm very good at such justifi- 
cations. Do you do it too?) 

Anyway, the point is I was making con- 
nections over a lew pints. I funking '.hat the 
least important thing to a Gambian was a 
personal computer, and other such pro- 
fundities, when it occurred to me that it 
was a bit like Desert Island (Floppy) Discs. 
Here comes the presenter . . , 



-You are a rich Western piggie, marooned in 
apoor, remote. West African state will: only 20 
duty-free Marlboro and three Finnish tourists 
fur uour comfort. What eight computer pro- 
grains would uou lake mth wit? (Thebatch, as 
you know, is nearly pure silicon dioxide; and 
you are handy at lashing together a solar-pow- 
ered mid. '-computer.)" 

"Perhaps 1 can start by listing some of 
the programs that won't be packed next to 
the Dio-calm and anti-malaria tablets. I 
think I can do without l.issajous figures, 
and indeed all curves of sin, cos and tan. 
Logarithms and exponentials will be more 
than boring. All mathematical forms and 
functions will seem mere bagatelles. The 
line between the sand and sea will provide 
enough stimulus, enough metaphor of 



would quickly revert to drawing on the 
sand with sticks, and throwing those flat 
stones onto the sea. No games. 

"Mortgages? No. Nor wages, graphs, 
records, files, analyses; no money, time, 
predictions or performances. 

"Yes, yes, you're quite right. That's not 
just narrowed it down, that's virtually eli- 

!:li:'.:V:1 .■'■ :.!;! :: |'|.'..i .!■ ..^i "■ . '-■■.■.■.■ 

about that. Itellvou what; slop the tape! — 
I'll \'i> there, make a series of well-found 
observations, a little in-depth research 
you understand; I'll take some notes, re- 
member some things. Then when 1 come 
back, I'll tell you." 

"Thanks for cocking an the programme." 

"Thank yon; I've enjoyed it." 







Ten Days Later 

I hardly know where to begin. 

The Gambia is a long, narrow c 
completely enclosed by Senegal, 
where the River Gambia emerges c 



coastline. It is hoi. The people are ex- 
tremely friendly. One could not take three 
steps, not buy a drink, without meeting 
new friends: small, medium -sized and 

Three of the local languages are Wolof, 
Fula and Mandinka. Some speak English, 
a few French, but of ten one was reduced to 
machine-code: .1 kind of binary. 

It was indeed a digital experience. A 
sequence of yes's and no's to convoluted, 
imagina five, 'thirty-minute stories whose 
punchlines were always requests for 
money, addresses and so on. Anything, 
everything seemed encodable into a series 
of exact (though usually wildly inaccurate) 
quantities. A short distance was "half a 
mile"; anything further, "eight miles". A 
child spent a loop time explaining thai an 
old colonial fort had been built "before 
1972", since that was when he had been 



lulfltor for . 

just as I was busy not writing .1 p.-ux 
working parly nn the tut Lire i-i ,-um| 
in de-ign. We dre-.v lines oi |uibren 
(Gold "Medal, Paris, 1979) to kee 
mighty killer ants .it bay. (We had 
trying In get [hem drunk, but 
wouldn't touch it.) 

We had see 
Gambia". This 
There is one, sort 0/ nationalised lion in 
The Gambia. There are also supposed to 
be crocodiles — they have them on the 1 
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1. This 



identally, is al- 
the crocodile it portrays — I 
had to pav 125 Bututs for one from a boy, 
Well, he said they were rare , . . 

We both caught, and have imported into 
the UK, the dreaded Gambian Inside- 
Out Stomach. Much of my aural impres- 
sion of Banjul, the capital, comes from the 
48 hours I spent in bed, in a lightly fevei- 
ed, gently sunburnt, slightly laxative — 
how shall 1 put it? ... a sort of terrified 
panic state — listening to the sounds of the 
street, (he docks, and [he electricity gener- 
ator outside the Adonis ! Jotrl on "iVt-H -,.-- 
ton Street. 



'What evocation, 
what mere repetition 

can capture the 
wild celebrations 



with Lomotil, Thalazole and kaolin and 
morphine, hallucinating on panaceas, 
could we possibly have used a personal 

Well, that is indeed the problem, thfc 
year's homework. I have determined In 
conjure a multi- (well, more than one) 
media experience, analogous tD but goirg 
even beyond the horrific holiday slide 
shows of Mr. Farmery when I was a kid, 
called 'My holiday in the Gambia'. 

It will consist of facts, feelings, images, 
sounds and smells. Temperatures will be 
raised. The sun will shine, mosquitoes will 
bite. Strong laxatives will be in the coffee. 

There will also be models of the Gambi- 
an economy, the tourist influx, the histori- 
cal a nd fu tu re role of that country and such 
countries. There will be analyses of colo- 
nialism and stomach flora; a small collec- 
tion of souvenirs, papers and tickets. 

The whole may be contained in a mock- 
up of an hotel bedroom. It will contribute 
much to the state of computer simulation. 
"**. and the automatic diagnosis oti.eri.iin 









'.eofaGan 



,1 photo of the "King of 



What program can simulate that? What 

hire the wild celebrations when the iirsi 
Snowflake Toilet Roll arrived, made in the 
Peoples' Republic of 



on the 






tothevalueofSOButu 

horned beast on it, for the best suggestion 

of a BASIC program to run in this ambience. 

All entries to me at the RCA by April 1, 

1980. Send nothingyou'd want back. And 

I strongly urge you all to go to The 

Gambia. 

(Oh, yes, it did change me a bit, I think. ) > 

The Royal College of Art's address: Kensington 
Gorf, lomfoB SW7. 



DATRON of SHEFFIELD 

U CrOtnetnCO the ultimate name in micro 



DATRON import direct from Cromemco, California 
tfiT^*WL~r%-~~ , DATRON can supply Nationwide. 

DATRON can provide maintenance nationally, 

DATRON can give you the realistic prices 
DATRON have in stock:- 

System 2 64K £1995 

System 3 64K £3292 

Hard Disc £4998 

DATRON can supply Systems 2 and 3 with 
Multi-Tasking facilities. (Hard Disc soon! 
DATRON easily accessible - in the centre of 

the country. /^^f\ 

Write or telephone for FREE colour brochure on System 3 or Z-2H WpRA) 

We use Cromemco for our own business.why not call in for a demonstration. 




DATRON MICRO CENTRE 



XITAN SYSTEMS LTD 



£4054.00 for the system with VDU 
CROMEMCO SYSTEM 3 




CP/M ' 
CPM) 
CPM374X ut 



ON DEMO NOW! 
The Cromemco Z2-H 

For only E53BO.O0 gel the reliability and quality of 

cojpledwrlh the capacity of Ihe new IM1 11 megabyte ha 



le in three configurations: (A) The Z2-H <* 

ZBOAcpu.hrodo.Jble sided mini-" 

?l punter port, power supplies, cable 



s: Unit (A) £5380.00, (B)E^ 



mco System 3 with 



Cbasic, MacroSO.andCP/Mfutthe North Stat Horizon. ^_^^ 

XITAN SYSTEMS LIMITED |^| 

23 Cumberland Place, Southampton S01 2BB l£3# 

Telephone (0703) 38740. Hours Tuesday-Saturday 9.30am to 5.30pm ^^/ 




How strong are the new 
Chess Computers ? 
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THE 1980s PRINTERS 




DOLPHIN BD 80 PET COMPATIBLE 



GREAT VALUE £525. + VAT 

COBRA BD 136 E1195 + VAT 



il. best value, highest pertormange 



dieter 



47 Oxford Stree 
Southampton 
SOI 1DP 
Telephone: 

Soulhampton 

Computer Systems ,ThS" 



Computer Assisted Learning Hardware 



George Gerhold 
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G™ 



le for three type! 
reputing, ami ■"« 



riappHca&w 

.irnint: :r:.li 
'diiing In the 



ware which car,' be used' for CAI and te: 
«litm^ "ill be adequate for the level < 
tr.uliliim.il computing needed in theclas: 






The r 

begin our discussion then;. The 'advan- 
tages of the CRT terminal over the printing 
or hardcopy terminal for these applica- 
tions are overwhelming. Hardcopy termi- 
nals are too noisy for the classroom; thev 
are less reliable; they require expensiie 



'Lower case is essential.' 



tinals do offer one un- 
hev provide a perma- 
teraction. We suspect 

b .o.ii=,uiu im user ni us is based on a liahit 
which can be broken uith sufficient expo- 
sure to a text editor of high quality and 
speed, but since we have nol vet broken 
that habit ourselves we cannot expect oth- 
ers to do. inquicklv. In our campus instal- 
lation we find that a mix of three CRT 
terminals to each hardcopy terminal is 
about right. For smaller installations we 
think thai the need lor graphic display r. 



that the 



or lh.il 



>vlv, a 



igCKT 



Let us divide our discussion of the char- 
acteristics of the ideal CRT terminal for 

these applications into three parts: charac- 
teristics of all CRT terminals, features nec- 
essary for these applications, and features 
which may be useful for these applications 
in special situations or in the future. The 
CRT terminal should display at least 24 
lines of 80 character length." We do not 
mean ta imply that it is good program- 
nun- practice to fill the screen with some 
WOO characters .it one lime; but. especially 
in CAI, one often wants to refer the user 



■mniv,| 



in the 



, „. — [.■■"■t" particular 

points. Programming without hardcopy is 
much easier when the window on your 
program is large. We find it much easier to 
make do with screens that hold less than 
24 lines than to adjusl to screens where the 
line length is less than 80. 

Lower case is essential for both of the 
critical applications. There is a strange 
tendency for computerusers toalwaysuse 
upper case, even when there are no'hard- 
ware or software reasons for doing so. 
Teachers are understandably put off by 
the idea of exposing their students to ami- 



Hardware 






modtk De- 



assign the terminal the task i 
b the vectors, etc, from c 
ansmitted I mm the CPU. Thi 



s should not look 
like letters. Remember that the student 
may someday be spending extended peri- 

50 sharpness and legibility \ 






•t no particular advantage for thesi 
:ations; ior example, a numeric ke; 



;. Out 



across the line). The Pl.AIO^tem 
rials offer the best graphics in use to: 
they have a resolution of 512 x 512 pixels CPu'makps the graphi 

Of course, resolution costs money, in ment in a variety of ' 
part fur the memory to keep tra ' 
pixels should be turned on, so r 
settle for less. At the very mir 
programmer or author should 
use least 10,000 pixels on the s 
fortunately, only a few of them 
sive terminals give the same d 



s, and doet 
large segment of the mair 
memory with pixel storage. 

A number of factors favour the adoptica 
of multi-user systems lor classroom use 
In our opinion, multi-user system-, shout 
have all hardware-dependent displa; 



;. Thus i 



. squan 



signed to the 



'■ I*'"* 






seful. " 






led enthusiasm than malice) so quality ol 
construction is verv important. Fortunate- 
ly the rather bizarre keyboard used on the 
early models of I he PET didnf 
popular, as the 
students to use. i in uuui-«n 
boards might be ideal for a clai 
tern, but we have no expei 



displaced, 
the problei 



typical CRT pineu shinning. 



are able to generate graphics. >f,ippan 
high resolution without providing a 
number of pixels. This is do-" '-' 



v difficult h. 



iik in Hits 
■ variety of 
Is on one system. We must admit 
that systems which display a map of the 
main memoir directly offer a speed ad- 
vantage which could be important in CAI 

ed. The ideal combination appears to bea 
system which transfers pre processed 
graphic display information directly from 
the disc into [he terminal memory. 




id llv addressed A standard CRT ter- 
al without graphics has a graphic re- 
ltion of 24 x 80 pixels, that is each char- 
acter position can be individually turned 
on (although the only way of "address- 
ing" that position may be by typing spaces 



Perhaps the 


mos| wideb 


demonstrated 


CAI program 


is based ol 


(he ability to 


define ,-iltLTn 


te characte 


sets on the 


PLATO termi 


nal. In a genetics teaching 


unit on the br 


eding of frui 


flics. Illev.iri- 




- .if fix' nit- 




new char, liter 


.In this was 




draw out a nc 


v fly by Irai 


mittine, .1 im 






<tv elaborate 


graphics rout 




new fly. The 




lines-; of Mi 


..ipahtlity tn 


define character sets is so 




first terminal 


ippiicrtool 


er this feature 


at a reasonab 




."11 sweep ihe 



Hardware 



Some users need graphics beyond Ii 
level of line drawing. Medical' .ir.plk 



figure: 



<s the i 



ts of tr. 



coIol 



-lofgr 



le led directly into Ihe a 
ice, can he a great help in this ease. 
misly the bit p.l.I input reuuicestha 
type of graphics editor which can 
niunicat.- with othef hi !; h lew-l nm 
be available for prinossiii). 
Although ■ 



input 



Any terminal which offers the features 
mentioned Ihus far will be excellent for 
CA[, but one might want a few additional 
features for test editing. Obvioui 

ample- include .1 variety ni scrullinj 
form feed features. Mm.isl every ten 
will scroll forward, but ni>l alfterrr 
will also s, coll backward. While in-er 
delete functions can he provided by 
ware in the CPU. the response w 
much faster if these are also ten 

more specialized CAI applications. h 
many purposes it would be convi 
have" sound output. In the simple 



succeeded in 
jector with a terminal, "but mine of the' 
svstcms lias approached .omniercial \ ■■ 
bility. it now appears that the solution w 
he the video disc, although the resultii 
and colour accuracy problems with cid, 
are evident. The National Science bound, 
tiou has in rnotion .1 number ol projects I 
inw.-tijiatc Ihe use of the video disc wit 



ishr.uidi 



hi.hha.-lhcl 



isyouw 



There is a great variety of microcompu- 
ters on the market, but the differences be- 
tween them are not of much importance. 
Over the years most computer users haw 
learned that systems software is much 
more important than CPU hardware fea- 
tures. The things to look for in a micro- 



crop of electronii 



put 



..'. Musi,- 
i of at lei 






Hon der 



tones, preferably with varying du 
intensity and timbre. The uflim'atc capabil- 
ity of this type is true phonetic speech 
generation. Both multiple tone generation 
and speech generation are available for 
microcomputers as separate boards, but 
thus far no one has incorporated them into 
the terminal — where they belong. 

The graphics we have discussed up 
llus point, ire -ii3Hj.lv one-colour line draw 
nigs. 1'he better CRI terminals offer dual 
intensity display, anda number of the pei 

these two features together because w 
think that thev are useful for the sam 
purpose, to emphasize selected portion 
of the screen display. Reverse video a 

flashing could be used tor the same pur 
pose. Some feature of this type is essen 
Hal. Often the author provides m e\pl.ina 




cage of the video disc is its. 

disc will bold 54,(100 slides. '[' 
be possible to put a library of 



which 33 



■:■..■•: ■ ■ 



le portion of the esplar 
....... ^.. c -a. of handling this is to em- 
phasize the relevant pocHon ol the displav 

by changing colour, intensity, reversing, 
etc. Colour displays have many uses: for 
esample, complex' graphs an ^ clarified 
by using several colours. 

However, our opinion is that colour e 
overused and of limited utility, perhaps 
even distracting and tiring in CAI applica- 
tions. Part of the problem is the poor quali- 
ty of most colour displays. If colour moni- 
tors were available which allowed text In 
be displayed as sharp letters without col- 









that the growth .ii Hie person, ,] ron 


access Ibis librarv. Unfortunately the cur- 


rent projects are working towards inscril> 




mp. the programs & m-!t <i< tin- pictures on 
the disc, (bus precluding any editing or 
revision ol Ihe programs. 


are not sulk, i.-nl'v p n >i',,-o.i. The re 


that most local service turns out to 


Two additional input devices mav be 


illusion, so lh.it one should count u 


useful in some applications. The MICKEY 


tory service from the start. 


project is an attempt to computerize tit 




taking and recording of a portion of tit 


The classroom computer does nol 


medical histories ol new patients. Trie 
typical keyboard is thought to be too com- 


to be an all-pui'pusc computer. Til 
dent enthusiasm fur the computer is 


plc for 111 is purpose, so.i four-button in- 


to create such demand for use of the 


put device (for this application marked 


dard application lockages that no 


yes, no, don't know, and don't under- 


■■mII he available foi other uses. Thus 


stand) was built. Such devices mav he use- 


ol Hie highly advertised features of 


ful for very young children as well. Input 




ol corn pit", graphics is quite difficult, and 


classroom computer, k's.implcs are 


time consuming, if the input consists of 




sets of grid coordinates. A bit pad, which 


of languages. Standard bus structure 



Although si 

is desirable, tl 






of the m 



■ : ■ 



m porta nt in 
sotting. If I have a package 
ot instructional material which you want 
to use, and if that package is of any real 
size, then you will have to purchase addi- 
tion, il hard wart to deliver that additional 



□ the 






slr.ilegv mav allow the well -prepared stu- 
dent to skip ahead Id -32K. In many cases 
the load time is intolerable. 

However, there is an even more serious 
drawback to tape. The branching stm chin- 
of instructional programs is very complex, 
and a tape-based system can only branch 
easilv to those sections of the program 
resident in memorv. 1'racticallv : peaking, 
it is impossible to branch backward to a 



you already have. That is, a large, high- 
quality CAI package will completely ihvu- 
py the new hardware, so it is not of great 
importance what else that new hardware 









'Colour is overused 
and of limited utility.' 



fefind that i oinpletdv liLiJi-qimlc 

for classroom use. Instructional programs 
are very long programs by conventional 
standards. The small demonstration pur 
grams we supply with the COMMON PI- 
LOT interpreter occupy about 25K; we are 
currently working on a package of gram- 
mar programs which will occupy close toa 
megabyte. Although such programs can 
be segmented to some degree, there are 
limits imposed by that procedure. The 
amount of memory must be large so that 
the segments can Iv ol reasonable >i/e. 
(We find that five minutes of instructional 
dialogue occupies about BK.) Unfortu- 



s; the i 



t. The 



jblethecostof 
a single terminal system. The typicaf mix 
of classroom activities does not make 
heavy demands on the CPU, so the re- 
sponse time on a multiple-user system s 
still quite acceptable. (Remember that we 
have assigned many of the more time-con- 
. ,,i'-,ni.: ..:■ 1 . . Mi.-! .■- .nid ■ 'liic; 

:..-... i ■■ -. . t i-. ■■ . .■' \:i-- '.■ : ■' '■:■■■■■ I = "■■!..';■" 
of programs on fhe discs is simplified by at 
least a factor of the number of terminals 
with a multi-terminal system. Finally, on 
those rare occasions when the students are 
not demanding access to the system, the 
larger system implied by a multi-terminal 
setup can be used for other tasks inasingle 

We come, then, to a summary of our 
analysis in the form of a recommendation 

Even if we only could foresee a single 
terminal in the classroom, we would pur- 
chase a microcomputer which could be us- 



with the systems 
reliability. If you i 
statistics of the u: 
should make sure 
are supported. 



you plan 

■ Hi' the- programs, you 



the s 






■oil lil pun liiiM- .it. S' 1.1 -■' un- 
reason, but a smaller disc wil 
n multi-user mode. Finally we 
as manv of the listed features as 



i ii pp 



and I, 



and a 



?rand the disc features have been »me- 
k'hat negated by the release of the new 

;ene ration of microprocessors, fliese new 
tiicrupRH.-ess.iirs (e.g. 1'he Motorola ii.**) 
nd the Intel 80861 have the capability of 



some form of graphics. 

We would then immediately begin 
pointing out to the budget authority what 
an increase in service they could get, at 
what an incredibly low cost, by simply 
adding terminals to this system. ■ 

Tabeamhnued. 




COST EFFECTIVE 




SOLVER 



Vector Graphic Computer Systems 
offer hardware reliability and 
software versatility normally only 
found in much more expensive 
equipment. 

Standard systems include over 600K 
of on line storage, 56K Ram, 
multiple I/O facilities with or, 



Almarc offer professional 
hardware and software support 
combined with competitive prices. 
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WRITE IT YOURSELF 



Part II 




nwever be modified to handle speci- 

embler lanugos. The passlalgor- 
anbe described as 



■ibove in thai [he error handling concerne 
with (lie Jisn-u'en' of duplicate !aheis 



the line f 



If the i 



label 



I have described in (he previous arti- 
cle of this series how an assembler 
can be splitupintahvo passes. The 
purpose Hi this article is It, describe the 



then the variable ilabi 
spaces. I shall not present Pascal code fo 
(ins procedure as rf really depends on [hi 
assembler language being processed; hap 
pity, the coding for Ihis procedure, al 
though fairly laborious, is quire straight 

The second procedure that is 

i.alled .'lifer. It has three parame 

fir, l parameter is Hie svmb.il (hat is to 
enfcied into the symbol table, Ihe sen: 
parameter is ll,..',iddrfssalivhi,:h the sv 
K.| is located and the third parameter"] 



35: the 




table. This procedur 



The algorithm for enter assumes the 
symbol table has been initialised to contain 
blank entries; this is carried out by the 
procedure called initialise which is execut- 
ed before any assembler statement 1 ) are 
processed by pass 1. The symbol table 
formed by the procedure enter is to be 
searched in pass 2; this searching process 
can be made more efficient if the entries in 
the table ate ordered alphabetically, This 
ordering is not carried out by the proced- 
ure" enter, I have purposely used a simple 
algorithm as it is j good principle thai in 
cons true tine. .5 program you do things sim- 



ply at first; it 



,V | t .,:,£i |( 



lellvivncs 



Assemblers 



to calculate the address where the nex 
instruction is to be placed. Thus if pass '. 
had just ex .in lined the- instruction 






r than a 



leffiriei 






which takes 

The next two procedures used by pass '. 
are search pseudo op table and search op 
code table. They involve the process o 
searching the operation table and psoudi 
operation table looking for an oporatioi 
name. If the operation name, which is thi 
first parameter, has been found then: 
tiie (bird parameter true and place 
portion ol the operation in Hie [able ml 
the second parameter. Thes,' procedun 
are very similar so 1 shall only descrit 
search opcode table. 



the 






the operation name ADD is searched fui 
in the operation table; if it is found let us 
assume that its position is placed 
variable called index, then all the algoi 
ithm has to do to calculate the address at 
which the next instruction starts is to exe- 
cute the statement 

See fig. 4b 

The reason why the pseudo operation 
table is searched is because certain pseudo 
operations affect the address at which the 
next instruction is placed; e.g. if the cur- 
rent address at which an instruction is 
placed is 32 and pass 1 encounters an in- 
stance ni the pseudo operation DB 






nustbe olaced ;>: 

erabon DB (Deposit Byte! allocates three 
bytes for the three pieces of da tad, 1 audi. 

I he procedure process pseirdo op has 

■ |-..| ■■,, I, i .. |-. ■■■-■■ ■!- I'-- 

tion in the pseudo operation table of the 

pseudo operation that is being processed. 

If the pseudo operation table is stored as 



Then the procedure process pseudo up 



See fig. 5 
It will consist of calls on procedures that 
handle the various pseudo operations. An 
example of one of these procedures is pro- 
cess db which would read the 8-bit data 
defined byDB and would adjust the value 
of the variable called address accordingly. 
Mention must also be made of the proce- 
dure which handles the pseudo operation 
which marks the physical end of the pro- 
gram being assembled; in the fragment 
above this would be the procedure process 
end . This procedure would set the boolean 
variable prog end to true, thus terminating 
pass 1. The onlv part of this pass that I 
have not dealt with is that concerned with 
the handling of errors, this I will describe 



the i 

type of e. 



), What [ will si 



jfthei 



mblern 



it this 



i; this is the fu 



n of -h 



dure called ni 

This then is the outline of pass 1, rr 
next article will deal with pass 2 whii 
uses the tables built up by pass 1 in ord 

to accomplish the assembly process. | 
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ie age of the i 



\ulhorities 
are purchasing 

schoolsandcol- 
realising thai in 
computers, like 

■mputfr appreciation may well be 
parr uf the 'core curriculum' of 

Ii is clear thai we, as a nation, hi 
rriding need to compete in in 
- isingly domi 



throughout the coui 
microcompu ters for u 
leges of further educa 






THE MICROCOMPUTER 
AND THE TEACHER 




Secondary schools 

ce about 1968 some 1200 secondare 
schools in the UK. i.e. about 25%, have 
juried access to computing facilities either 
by the purchase of a microcomputer or by 
li.'lcphono ■■■!.. . 
ie machine housed in a iocai uni- 
versity or polytechnic. I would anticipate 
that by 1985 approximate! v 50% of sec- 
ondary schools ""■ 



Considering the second poir 
tablishments which offered 

that Ihrirowncomm" 

ing thai their ^systems are at the point c 



imputing 
•i, must probably mic 
! on three fai 



L> 2) T 
i 
• 3)t: 



!SOfSC 

isethis 

■ 1) The falling real t 

t 2] The dec 



■loading. This 

ceptable dciav time between one particu- 
lar external user and the host machine. 

To take the first point, as more micro- 
computers appear on the market and some 

istaUation the NASCOM kit to about £170. ne 

Broadly speaking the current uses of merit of Education 

: V ''. J ;;;: K ' S - '■■ -'■'■ ■ ..:...■■ Mil n!o tn-.- '.Vi 1 ,,r -,< r e,|i,i>ed ,s the DFb to 

quite clear how the money is to hi 



computer b, 
of three cla 

simulation). Much oi the initial work u.t 

carried out in the USA although Britair 

ignificantly with a " 



may be bright, with £11M over the 

■" years earmarked by the Depart- 

- '— schools computing. 



in cui'ri.-.-i.iii!i- 




nuclear reactor, enzyme kinetics, competi- 
tion between species in a pond ecology, 
and the contact process foi manufacture of 



VY level Electronic 

AEB. Future revisions of this later syllabus 
should include applications of the micro- 
processor other than per s 
ter usage— for example, the interfacing of 
- ' ■ perform timing and 
rontrol Functions. One example of the 
former is the way in which a microcompu- 
:er may be used to produce music. 

In addition I believe there should be 
■oom in the curriculum to develop general 
'thinking' skills generally associated with 



operating a computer e.g. flowcharting, 
algorithmacy and keyboard practice. The 

has to be broken down into a series of 
ordered logical steps, and will be as at least 
SB important this decade as the more tradi- 
tional literacy and numeracy. 

One problem beginning to face teachers 
in almost all secondary schools now is that 
of falling riIIs. The whole role of the school 
may have to be redefined in future curricu- 
lum development. One possibility is a 
much stronger link between schools ard 
the outside world wherebv subjects are 
offered to shift workers with free time. In 



Teacher's View 



ed i 






pr Bie r 



,'Hv o 



lessor itself. With greater use of micropro- 
cessors in industry, greater productivity 
should result. However, one effect of us- 
ing microprocessors on .1 large scale willlv 

ductiviLy could then purchas^icrocon> 
puters to be employed in Hut retraining. 



.Uiniiils "nd.H 



iding t 






here, as groups would v.irv ill 
motivation and subject iurere 



'How could the money 
be generated for 
such funding?' 



would a 






ruturial ca parity. 
An alternative to thi 

if paid educational leave whereby worl 
ts receive about two weeks per year 1 
n-servire training to upgrade their kimu 
edge, or a longer period of time to receiv 

WBildb. 



Then 



arc under- 



standably reluctant 

ence of other supposedly re vo In tio nary 
aids, such as teaching machines, which 
were supposed to relegate the teacher's 
role to that of supervisor. I believe, how- 
ever, that we are in an entirely dufcrcnl 

Microcomputers available today will not 
be outmoded in a few years time as were 



solete the micros of today. True, memory 
will become more densely packed with 
widespread use of the 64K chip and mag- 
netic bubble memories, and perhaps the 
In-bit micro porocess.ir will become the 
standard as no doubt will colour graphics; 
hui no completely new device is on the 

ingtechniquesand the microcomputer can 

he a powerful ally in this respect. To quote 
a certain TV series, "We have the rechnoe 
Jgy"; what we do need are a sufficient 

' 1 ' i :, -i l'-.k I:--, i.l. ,i -cipiLNi-N to ac- 
quaint themselves with the full potential 
.if thai technology and to develop curri- 
-u!a accordingly. The real difficulties sur- 
-oundmg CAL are not technical. Whatre- 
J Lures attention and vigilance are the poli- 

ish to have them, but teachers 
appreciate fheextent that thev 

11 soon Pc involved in CAI programmes 
ve their heads in the sand. Thai may be 
pod place to And th. 



*hod 



o plan t, 



.'I Ihy L.-ducalinnal nced'i 
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We are professional businessmen with combined 
Management, Accounting and Computing knowledge 
covering many diverse commercial environments. 
You will not be met by HARD salesmen, but a team 
ready to assist, advise and answer any questions you 
may have. Every business is different and we will 
endeavour to suit your individual requirements, 



OUR STANDARD SOFTWARE 
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• WORD PROCESING VEHICLE HIRE, TRANSPORT 
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Micro Management, 
13-15 Connaught Avenue, 
Frinton-on-Sea, 
Essex. Tel: 02556-4592 
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m 



TRISECTED '"■» ^Tt™-" *"?« "-^-^ 

**■*•»■■»*■■■' system- In this respect, buying a small 

computer from Digital i~ -hr.;l.]rtu buying 






Pii' exclusive teller from America will be a ^^^^^ ^ —^^^^ ^^ ^^^^^ ^ 

.»,'.,: ,vi((. la-hwiv^ :\V:; ■■ D.' ,-i»i,.Tira. V ub- ' nese customers neirnentxe 

fe/ifrsn/' Computer and Communications nOf OlSIIKe COfTtpUterS. 
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ipuli.T retailing is Cuming 

There are now basically 

three different markets: this has led 

of three different types 



store, where computer systei 





sk ca leu la tors, 
ifving lentum .1 






a new emphas 




ing^conapute^s 


competition inn 
ores, tho.se doii 






will succeed. In 


addi- 






i as a commodi 


v. Thev are bein 


soki 



5 shown as a household appti- 
5 useful, and certainly no more 
g, as other technologically 
■d devices in the home. Home- 
told that thev can use a small 

The first type of retailer is the merchan- computer to manage their home finances, 

dising store, where the computer is treat- catalogue recipes or help the kids with 

ed as a commodity, Ihe-e merchandisers their homework. 

sell cnmpiifcrsystoms.it wry low prices to Signin. n:ilk. Radio Shack, along with 

The second typo of ler.iil, r is the hobh marketing computei systems for cornmer- 

imputer systems arc sold to cial use. Radio Shacks Mi del 2 line is ,id- 

.„ _■ enthusiasts- Unusual soft- vertised as "low-cost computing for the 

wa.v application- me nftengiventhemairi masses," especially useful for the small 

spotlight, fnaddition, theseslorcsproyide business. to users bereft of a tech no logical back 

a place for computer hobbyists to meet The second type of retailer, the hobby ground; parents, lawyers and school ad- 

and keep abreast of new ideas. store, is often run hy Lornpuler hobb\ mts ministrators, to name a few. These custo- 

Thirdare those sloie- operated In- large fori omputor hobbyists. These stores cata mersclo not care iiow a computer works — 

computer vendors, where word- and to the sophisticated user, and the atoms- they are only interested in the end results, 

data-processing systems .ire sold prlmar- phere ::, similar in thai nl .1 nigh, irujlil;. I !■'.-■■ "' :■ -■. ■ ■■■'■ ■■■■■■-:■ ' ■"■ ■■■■ ■"' 

attempt to educate the potential ruslomer need to he instructed on the basics; in- marketing skill is laking place among the 

on thebenefit5o(owningacomputer. stead, thev want to keep up with new OHM.. Contracts between vendors and 

Tandy'sRadioShickisrvrlinpsliiebest ideasand developments When ihe-vcomc OEMs generally allow the latter to pur- 
example of the first type of stnre, themcr- to huv, they generally know what they chase systems on a 35 percent discount 
chandiser.Compnters.il Radio Shack are want. provided that they contribute what 5 
sold side-by-sidc with stereos, ham radios t'hoso stores arc not geared to the begin- known as "added value". This has usually 
and other electronic products. The mer- ner; the atmosphere can he intimidatingtn meant that custom software designed by 
chandiser sells computer systems to indi- anyone other than die-hard hobbyists, the OEM wii? sold .ilnitg with the vendor's 
viduals and businesses willim; tn lake The hohhv market, however, is slow- computer, forming a package. Recently, 
some risk on a Inw-cnsl product with little growing, ft is therefore likely that many however, some OEMs have sold unaltered 
vendor support, hobby stores will try tn reach out In (lie systems "nut of the hov.", with the added 

In terms of sales volume. Radio Shack's curious beginner in mder u. boost sales In value being onlv theii sa les expertise, 

success has been impressive. With sonic many cases, this will require a dramatical- According to a reputable source within 

7000 nutlets across the US, the retailer has ly different sales approach. the retailing industry, large vendors are 

s.ml,|-'!'iovni.".eh ?i'ii. M-ii|-niei -■. - In ,„.id :■,.;■,. i - ■ I ■ i ■ ■ -■. ■,..■■ II.-- I-.". ' -'o I -le-r. :■.!■■. ■.;■■. 

terns since it began selling them about! 1 /; poorly marae.ed I he-r -I - .;:■..■ .nlc" .:.-.■■.:■. 1...- ..-- ! '_ ■■ ■■■ !-■■■. ■. Jo- 

of the retailer's computers, lis IKS St) ber i.i.slorcs have gone under, often dosed vendor has lew or no salespeople of its 

Model I, far example; sells for about S5U0. down by the banks to whom money 

This is simply the loiees I -priced system long overdue, 

'ailable anywhere. The third, and final, type of computi 



In addition, R 
themv 
1 hasl 



large vendor. Digital Equipment Corpoi 
Hon, for example, currently has fifte. 

stores io the US. the cumpam plans , 
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Suddenly, in (he m 
revolution, roe havefoi 
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lest, with 
A RING 
cks (bits) 

ry carry 



L-onncck-d togeth< 

plete packet. Each of the trucks m 
jfiill lo.id ibit set), or no load (bit 
at all. The RING packet sequence of trucks 
is defined to start with a full truck. Trucks 
within the packet might be full or empty. 



in the 1 



If the trucl 

und the loop in i 

vay thatonlyonet 



■ description of the significance of 
US bits within a RING packet is 
-de- Referring to Fig. 1, the pack- 



Processing g*$ 

loop of track and therefore the number of jje possible for the observer on the station the var 

It becomes clear that points on the bo^and"-^-- i .:i i ■' Jjlbeoraof etisM 

RING, where' in formats is .going lu he t| u . iwn initial hits onhe oackel. If he sees one to 

injected and removed, need to have some nn tv „.,„.„ ,„,,., K . v .^ „„. _ n l!lMoni , -, h ,. . , 

intelligence. Thevieed lo IxaM,.., ii. .,n and that is the first hit of the packet. If he pad the 

tnc slructore ot pin nn :ho HIM, ,,.-id to first ]ooks when the wcond ^ ^^ is t he50t 

knrnvw'heretheyarew:tainlhissin k -tme. passing, his assumption that this is the be [he 

A wo-kincLamhiid^' RIM, ,-onsislsoi hr .. r i,j. 1,1 I-,,. ■,,. t.,,| v ,,:| !,,.,, urr ecled the second 

aMONI I OK STATION., me Khl'l-A ITR ,,...„-,., ,|., ,. , i .- .- , ,,-..,. | ■ ■„.,..., , 

aRINC POWER SUPPLA ami a I. ,-,-h ot ^ ^ g d J cnphor o| []le LaLsabon twJn two of the pointson the RING. The 

rwui ».„, pi i ,.....,... II, ..t..,.i,.i .1, plVi _ ViiuR , |lfthi , WORK-STATION. This third bitis sethy the Monitor Station when 

e c tain u.or.ucu ,.,,„■ ,u,mix-i fllll ,.|| „ t „., : ,,,■ |;; N(: ,,,, ,„,,,,,. ,,,,,,, ,,. a n,|| patke! goes past it fur the ::rsl time. 

™^ n c \ V la later. 

estmg and fault 
■ 19 are for the 
rsmitting Work ] 

It 16 bits are for 



m from the RIM", , 






SI, it. on i- miUdis,:,, the KING the Work 'lie pa< kel. Addresses .el-ie-ru Id! and all 
Station has an ideal data stream to svn- one [25M .in- re.seneri ;or testing and fault 
chronise on. Only the Brsl two bits of packet capture. Bits 12 to 19 are for the 
every packet are set ami the rest are clear, soorce address c'"' 
Again, f 



rinine, 1 h 



■ound the RIM,, the Monitor Station - between land - iVlm 

;T l I '" >■"'">""' "' ';''- <"*»« hw *W ,£3 r data, and of the 

the number of bils rem. numem the KIM ; h 'he Work Station knows the number of freed and available lor use by other Work 

after one complete packet has passed, the packets in the KING. Ihen the method of Stations. When a packet issentby a source 

Monitor Station now haseriuuuh mfnmia synchronisation is simp:e. Wail lor a set ids marked as hoinp hill and the response 

Son itself to enforce this RING structure bit, count loiW the corvcci number of Umes bils are cleared The source address bits in 

forlhe rest of the time IhclJIM, isswitch- aiidthencriuntthercmaininsclearbits.lt the packet are set by the Work Station to 

edon. the Work Station trie-. !o sv nth ionise on its own address as if is the source sending 

vrongsetbit. then it detects Ihis and Ihe packet. When the packet roaches the 

nothergo.TheWorkStationisableto deshnation whose address matches that 

:t RING structure errors because it, described by the deshnation address bits 

does not need to be special and was ir. structure all the lime the RING is running, dependmc on w-helh.ei -.he packet was: 

tended lobes, mi,., ,„ dial li-..:lI !,-r Ic-m Each iVoik Station musi have a Repeater 

-,al ..-..ono.-lM:! The .,, , ■ >,ir..l ■ ,;, -,, -on. .!,■: h, ii ,.-. d ■ ,,,-,,!, ■„.■ ,„J " ■' reived correctly by the desh- 

limt in -h.s cable need- to be plifieri decoding of the data stream. To be able to nation 

every 100 metres or so and this ,s the pur- change the data on the RING, a Repeater • - 1 peeled because Ihe Work Sta- 

pose'of the REPEATERS must have a Work Station connected to it. hon was busy dealing with ano- 

Repeaters perform three functions. I term this combination oi one Repeatei thci source s packet. 

They amplify the data signal; they un- and one Work Station a RINC NODE. ■ 3) 'ejected because the Work Sta- 

^t'CZ^Sl^ ASarvlcRING 

allow the data ■„. I i i i .-.i ■ ■ .m With ihe lourpieeesof RlMlieqtiipmonl tion wa5 not switched on, for 

scrambled data bit, are analog! as to the described simply above, a powerful com- example. 

passing trucks, viewed one at a time Irum municahons network ^v be built up. The The free packet then continues round 

the station. The RING power supplv ::v »l important piece of this equipment is the RING back to the source which sent it. 

jectspowerintothecibleused loitliedai.i the Monitor Station. Apart from executing The source then checks the bits in the 

transmission. Each Repeater extracts some its duties to set the RING up. the Monitor packet to seeif any arein error, notesif any 

of this power and uses it to supplv itself. Station also keeps a watchful eve on ihe ate and marks the packet empty The 

With this arrangement of RING equip- RING structure, detecting errors and pacsel Ihen coutmiiesVound the RING. 

ment, data is sen: from die Monitor Sta- counting them. If the RING structure col- At some stage while the packet is in 

don to itself. The Monitor Station iniecls lapses lor some reason. Ihe Monitor Sta- fljghi. it u-ill pass the Monitor Station 

back through the same Repeater. As it recreate the stm.-ture alter a number oi p,.„kets rassine Ihe Monitor StaBon 

stands this is of no practical use, other attempts, it will -vvittii the RING off. Both should never have this bet set. If a packet 

than to verify the correct operation of the the Monitor Station and the Work Station arm e-. with this bil set then it is an error 

RING. are able to send FAULT PACKETS to a packet, as it has been round more than 

theMonitorStationasingleRINC packet The Monitor Station sends these fault or anv source' freeing it. The Monitor Sta- 



of th 



■j. Ob\. 



the parity of the passing | 

packet. The Work SULIon m.t 
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35 address zero. If a Work Station with decking lor emirs, Ihe Work Station has T he Computing Laboratory^, £^1^' 
^^'l^^^^t* X^-— "-— versityofKenutCanterburyXengagedin 



could be interpreted bv a co. 
cables carrying the RING signals 
tht the bop is broken, the Wor 



those transmitted toit which research on the Can 
this Work Station, and havebeen sent from one particular source, has a RING in open 



;c RING, uid now 



The RING is used ft 

oad the relevant software into the mach- 

An important point that I neglected tc 
ention is that the RING runs at ten 
illion bits per second. The measured 



11 the other Work Stations and w 
aally be detected. In this RJNG-b 
ahon, a stream of these fault pai 
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• Flasrmriler 2 video board (24 * 801 

• MZoso D erating system 

• CP/M operating system 
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• Complete withtractor 
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a full Data Management System for n 



ie ULTIMATE SOFTWARE TOOL 



Package includes: DDL Analyser/ Editor, comprehensive User Manual. Data Management Routines, 
sample Application Programs, Introductory Price £650. 

SYSTEMS PLUS 



The benefits of word processing are here for all! 

The Comart VDM Video Display Module plugs easily into the 
North Star Horizon Computer S100 Bus and, together with the 
Comart Monitor and VDM *Star word processing soft- 
provides the facilities of "instant display" word proc 
general purpose microcomputer. 

Text may be entered, edited and standard paragraphs 

■tied with true upper& lower case display then rapidly printed 

The VDM transforms the Horizon into a valuable \ 
anrlitr 
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an INTERRUPT. This 



Interrupt handling more th , 

v does the computer handle inter- puter bj 
lie simplest is fur" the computer tt> gjams a 



looping round watting to 



pts the ci.irn.-nt pr.y.i-.ir.i .ill !;ie d./vkr- i :ii ilu- ^inv«,n .1. .1 pol- 
ler ta ing the interrupt, and then jumps to a 
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nipt ,.t consul inlevs.il* ii-pvnllv.inL- tro ■">■. p.l-s..M I mm .111 . '. ■p.k.nimi T. - 

fiftieth i>l .1 second, ..iid is used bv the gram (or user) to tin' ••|H-r.iL .n^, -v-t.-ir.: 
wstem both to monitnr the passing 01 when .1 pros' mm ie.[u^t> I'll, .ind ivlirn.i 
tinu-.itxl to in iti,itc'.imc--rL'l,>icd actions— device mlfiiiipls 1 lu-v esiLni.*- tti tne up- 
such as ending .1 time-slice. erating system nrc termed HVr.' 

As an alternative tn giving eaeh device '' 

the ability to interrupt, you can gel by 
with having the clock interrupt cause the 



)•, svstem Ins tudieck to sec ii thedistr 




.revent them Irvine, to upd.it, 
e.idsa record , liter it has just 



Fig. 3. Flow of execution within a Muiti- 
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We olfer a complete service! 
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We realise this is a major purchase for a Company aria [m 
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1 ontfOl/lncompletfl Records/Medical Systems/Teacnini 
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Apple II 



from £750 (16K] 
A complete business system 
48K Apple, 2 Disk Drives 
VDU SPrinter £2,500 



Micrestar 

from £4,950 

Multi-oser/Multi-rask 
1.2/2,4 or 4.8 mb. 

A complete system witn 
2 VDUsS Printer £7.000 



range of VDUs, Printers Computer Stationery. DisKettes, Disk Br 



Alpha Micro 

from £9.950 
From 1 to 32 terminals. 
From 10mtj. to 90mb. dish storage 
1 6 bit processor. Multi- 
user operating system 



low cost Prioterm lear Siegler One Sprint 5 

EEgSmatrBpmsr 30-DAm 3 trrxp m ter£1,6S0 

Come and .see us to discuss your requirements and have a demonstration. 
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laisywheel printer £2, 115 



NgSL Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 



INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 

PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 

Approximate BD-100 entries/ Inputs require only 2-4 hours weekly and your Entire business is under control. 

•RDGRAMS ARE INTEGRATED- SELECT FUNCTION BY NUMBER. 

" CUSTOMER STATEMENTS 

v_P = l lEIi STATEMENTS 

■ AGFN1 STATEMENTS 

■ TAX STATEMENTS 

" WEEK/MONTH PURCHASES 
r YEAR AUDIT 

" PPfir! i -10513 ACCOUNT 
JPDATE END MONTH FILES. MAINTENANCE 
■ PRINT CASH FLOW FORECAST 
- ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 



12 ^ -enter/print'invoices 

-:.! , i:N'l EFi PURCHASES 



■S r.-JIER-UPOATE BANKS 

iQ = EXAMINE/MONITOR SALES L[ 

= EXAMINE/MONITOR PURCHASE LI 



WHICH ONE? (ENTER. 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = 




^ We also sell the Hardware to do the above tasks 
pO^' "" so you can do the complete purchase at one source. 



• PET • PET • PET • PET • PET ■ PET 

PET COMPUTER 3SK £795.00 



• SUPER BRAIN ■ SUPERBRAIH ■ 

■ PRINTER OPTIONS ■ PRINTER OPTIONS 



• SOFTWARE • SOFTWARE • 



CPM WORD STAR 
CPM PASCAL - M 
CPM BSTAM 
CPM SUPERSORT 

PET Com pay 

= f ComoTa/CDnuMck 




PET Super Comword. 




Walkie Talkie Telepnori 


(Freedom 


300tlTrom home cisr. iu-j- 


P.O. Approve 


Te lap Hone Answeii'.g Ms 
anvwI-wi.Klorin CI Si in 


Tp%Xw 



• SPECIALS ■ SPECIALS • SPECIALS * 



BRAND NEWs 



compiled by M re raspy 



Thts middle section may either be pulled out or photocopied 
then filed tor reference. It will be comprehensive and ranqe 
oyer the whole field of products, services, events and courses 
PU stands for Personal User. SB stands for small base - that is 
small budget or small business. MB - medium base, medium budqet of 
medium business. BB - big base big budget or big business. Addresses 
' -* * u 9 end ot Brand Hews. 








PU. OEM 


Labs. 






GP 
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Eptam Erasers 


MoUbIs 




uvhi- u 










i!3-> ?;>J7 
























n. Model 140; £6 
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Ira p&p. PU, Labs 







Ibur Commodore PET System 

The Commodore PET is Britain's best selling microcomputer 
ind the most popular choice in every field :- 




■d unit in under £2,500 
I hiEh-Hpeed Prints Ask your nearesl 
and training ci 



Our Dealer Network 



(ft commodore 

^Wemade small computers big business. 



re, 360 iswrton Road, NW13B1. 01-388 5702 




Floppy Disc subey 



come. SB, OEM. 
COMPELEC 



COMPUTER AND COMMUNICATIONS 
BUYER. 

Published by Technology News of Ameiic. 



Computer Age. Service 



graphics input ti 



PU. SB. MB 
NASHUA 



formatter programs avs-iaole. Mew -■■:<■-■ 

PETFOLIO. 

Booklet. "PET lor Beginners" now Into si 

screen in chunks. 3] Peek and Pol 
■IjSfr-.qE, Writlor- t:v | wo sclure'a ;■ fl 
University DfUlsler.PU (PET). 

PRIME COMPUTERS 

Primeworfrf. company p,jD-,catic-n P.-l.,;" 
formation, userstones. (PRIME). 

RAPID RECALL 

l'" _ s anea components available Irum vr 



IBM VM/CMS CONFERENCE 

19 - 20 March. Sheraton Hotel, Frankfui 
(ONLINE organised). 

VIEWDATA '80 EXHIBITION S 
CONFERENCE 

?e ^3 March. Wembley Conference Centr 

COMMODORE SYSTEMS 



Togramming: March S - 



gramming; March 12 - 
and the businessman; 



INFOTECH 

lechno.ogy aiiilng Computer Appreciate 
lu: 'rnri(! , -> minanemenr :± ■ JP, *f-7.'t'i i o 
don Rel: KBB7. 

LONDON CHAMBER OF COMMERCE 



The Microwriter system 

(The Microwriter has been around tor nearly two years. This inlormation is 
from a brochure, and should not be taken as endorsement ot a product which 
is interesting enough to be brought to the attention o< our readers.) 



BRAND NEW. 




see 16 tines of text ai a lime, in Ihe precise format in which ii 
will be printed. This "makes it easy lor youlo read through 
your material, and to correct or edit it." 3. Cassette Stor- 
age: A small pocket cassette-recorder makes I possible 
to transfer the contents of the memory on to a micro cass- 
ette. Enables the keeping of standard paragraph. - lencs 
on micro-cassettes for future reprinting through the Micro- 
writer. Technical specifications: Keyboard: '\ 5-' ngoi 
keyboard (with sixth "control" key) based on .1 loamlng 
system "offering effective touch-type entry frtm ir-o irsi 
day of use." Characters; Full alpha-numeric rang©, Inclu- 
ding upper and lower case, punctuation and all other nor- 
mal keyboard symbols. Controls; The 5-finger-pl us- con- 
trol keyboard gives a wide range of controls which make it 
possible to read or jump forward or backward, and offers full 
instant editing facilities (review, correct, delete, insert 
words or even paragraphs). Memory; 8,000 character 
(approx. "1500 words) Random Access Memory. Further 
storage by micro -cassette. Display; Alpha-numeric 
L.E.D. with 12 character positions. Text scrolls to left. 
Optional TV display for 16-line read-out. 
Battery; Rechargeable batteries, charger supplied. 
Automatic battery charge warning. Dimensions; 4" wide. 
8Vs"k>ng, 2V*" deep (max.). Weight 24oz. 



. Microwriter: The Microwriter is a portable, battery- 
operated, five-finger machine the size of a medium-sized 
electronic calculator. Words are keyed into the Microwriter, 
where they are displayed on a lighted panel and stored in 
the large, built-in electronic memory. One can check the 
text, correct or edit it, delete or insert words or paragraphs. 
The fingering of the Microwriter is "so simple that anyone 
n learn to use it in less than half a day." 2. Automatic 
Printer; The Microwriter system is supplied with an auto- 
ic high-quality, high-speed typing machine. When the 
Microwriter is plugged into it, the printer produces the 
output at up to ten times the speed of typing. It comes out, 
"perfectly typed and error-free", in the form of a letter or 
memorandum, in single or double-spacing. In normal office 
one printer can handle the output of up to 10 to 15 
Micro writers. 3. TV Display: The Microwriter can also be 
used with a television monitor, which enables the writer to 
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BRAND NEWs 
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eST" 


(Computer Automation) ■ 1 .:<>n(LIK)Ltd 21 Chapel Lane 


'::' W5lo--lov'lHi'l5MA 02-181 

TI»:B49439 Tel (l)K! 85- M9n .. 
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The Rohan Computing Collection 
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Rohan Computing 









*e 




In 

Essence 
The Best In 
Integrated Circuit 
Technology 



High Technology 

The ACS 8000 is a single b 
Z80 disc-based micro comput 
the ultra reliable Shugart 8 iru 

data itorage. The A CS 8000 f 



a fast 4 MHz.ZaOCPU,64 kilobytes pi 16 K dynamic RAM, 
1 kilobyte of 2708 EPROM, an AMD 351 1 floating point 
processor (OPTIONAL! a Western Digital floppy disc 
controller, a 280 direct memory access (OPTIONAL), Z80 

Built-in Reliability 



[ALEOl 



Hard Disk/ 

Multi User Systems 



Availability 



Approved Suppliers 



Quality Software 

Unlimited versatility. The ACS 8( 
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Occasional Series 
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Bill Black 



COMPUTERS 
AND 

EVERYDAY 
LANGUAGE 



long w 






program compiiler-; to display the 
kind of intelligence that ordinary people 
show in Iheir everyday use of language. 

For a number of years now, there have 
been a number of programs which 'con- 
verse' so well that thev have been taken 
for people. That is not to say thai the 
people they fooled have been more gull- 
ible than most — after all people can com- 
<vith each other through tele- 



printe 



■ pro.!-.:. 



led TV, 



do this 



i' by its author, Joseph 
. ually there arc proh.iblv 
hundreds or Lliids.it manv different com- 
puter installations, some just straight cop- 
ies of the original, and other which re- 




'Some developments are 

by their nature more capable 

of capturing the imagination 

than others.' 



For many years now, science fiction 
stones leatumig computers have 
depicted them understanding and 
responding to somewhat diminished 
human heroes in fluent and natural 
speech. More recently, microprocessor 

moves or pronounce spellings. 

The man in die street could be Forgiven 
for believing that the generation of com- 
puters with the capabilities of HAL or 
ORAL is ,u..t around the comer. 

Much has been achieved in the past de- 



tant part in dialogue. It is thus possible fo 
ignore the complexity of the structures 
and rules underlying serious uses of natu- 
ral language. 

When looking at how people do use 
language to pass information rather than 
to pass the time, it quickly becomes appa- 
rent that understanding involves a whole 
range of levels of decoding and a Far from 
straightforward relationship between 
them. At one end we have to use ourper- 
ceptual abilities to impose a division of 
•' mtinuous (analogue if you like) flow 
uming Hinnd into the discrete units 
ngudge recognizes. At Hie other, we 
to our existing 



of 



WHY DO YOU ASK? 

Are you a shrink or aren't you? 

TELL ME MORE ABOUT YOUR CAR 

Just how unintelligent Eltaa is can be seen 
by what happens if she [us lo respond lo 
badly spelt or ungrammatical input: 



knowledge and attitudes, uncc 

ic of the speaker's arguments, and the as- 
sumptions he makes about our shared 
undent.! nding and beliefs. In between 
comes the arrangement of sounds or let- 






ind the t 



oph™ 



from the 1 



inofthi 



utor, Eliza's slip shows quite clearly in 
esponse to some kinds of sentence: 

Are you really you or just a machine? 
WHAT DO YOU MEAN, AM I REALLY I 
OR JUST A MACHINE? 



aningofsentet 

eddndlhestmclure-ronncctingthem.A 
each or' these linguistic levels there .in 
pitfalls to machine understanding. 

In anv new field of lechiiologv, sum 
developments are by their nature mon 
.sip.ihlc of ciptu ling ilie imagination thai 

language, system 



drng 






v'lll II 



eeh understanding systems, but thus 
v il In Hit success ou 1 side of verv Mini to) 
'[ii.Mtii.ms.. Why should this be so when 
;rr-(.iJm-iii!n ot synthetic speech has got 


Language 


{pluralnoun""} 
verb rsingularverb. 


into computet science as well .is linguis- 
tics. The new approach to describing the 


leslage iv In re it c:in he incorporated in 


But we have no way of showing 1h.it if 


■en Ihe process of producing speech 


artificial, was to capture Ihe regularitiesoF 


the singular option is taken in the case of 


language use as a system ot lom.al rules 


the noun, then it must also be taken for the 


roproccssor driven device which gen- 


whether .1 given sentence was grammati- 


A second important feature of natural 


ie- -vnllu-lir speech Fvcrv lime il 
s- the same Itiiiig. tin- sounds pi.xiuc- 

ln say tin-, same thing repeatedh and ii 
1 Mi- slightly different each time. Aska 
nher ,if people tn say il and the differ 


cal or not. 


languages is that they allow different 


One type ot grammatical rule — 'con- 


ways of saying the same thing — para- 


text-free' describes the hierarchical — or 






and passive sentences is of this type (al- 


large part of the grammar of most lan- 


though there are slight shifts in emphasis 
resulting from the choke made). This in 


■■■ L ii ' ; l ' i: " l i , ;*^ Bl 


itself doesn't create problems of a purely 


south of England might pronounce 




verbs. But we have to bear in mind what 


. .,.., ,„:■ ii, ,. r ,-.,.| ■"' ^-"-; ■i--i-i..|'».-iiU 


sentence - noun_phrase verb.phrase 



"Ig* noun_ phr B se-.<article)(ad|ectlve)- noun our anaU „s is :,„ . the reason we do svn- 

soouu irse a ;,,„Ls„,,in saying run. 1 he re rf,_phrase^,inl-ansFtiv6j-erb , tactic analysis is to help determine the 

h '"'' ' : '"i':'-'l' , ;-';"' | l' ii'- ei-Mnderscan ttransitiveiefbnoun.phraser m ™,„„e i.l scnton,,-. heard or read. We 
■i-,i :., ■,:.!. .-; ..-,:■,.,. 

NOUN1 activeverb HOUN2 IS «,„;»«(«« to 

cents, they take advantag. oftheirlaX tue-.f -nav ^e repeated. NOUN2 is s passive verb by N0UN1. 

ledge rliat -ncli dihetcnecs arc -ysremaiic ,. '" tl,l | ' 0,M -' " : : - :l :i ' '."■':■;■'■';■-. 

fo break the phonological rode of Ihe ac Ih™^ is to ne found at the Iwko the In consequence of both of these fea- 

centwith theaidofcliics i-onitlieine.iri re cictue manuals -:■•■, .n,,i :n ., iu.t.it:..ii Hires Chomskv proposed that natural 

ing of what the speaker is saying. 5™ 1 'f. IT 1 ™ 6 "' ll> " 1L> - '", L " lvllldl I.U'goages rise anolher kind ot rule he 

,,..;..,■ _ differs slightly from language to language. ,, l1p s phrase -structure rules. Because 

Even this is a lall order for a computer, ( scc manuals on AlgolM). CORGI, and these transformational' rules are in a 

but there .s move v,r,ab:l,u -till ,,, the RASCAL for different ways of doing the ^ nse more liberal than phrase structure 

■;■■■.', ;■;■■:'. -"''" -■ rule, itba^diffrviltL^cpt. d,,,.t, 

d^fferenf riarts T' "' d'ttrT '"h cal ~~ Nevertheless a working comruler-bas«; 

qr.-, , Mo'!,Mir , -V,' 1 .;^in , '' l ,r.-norn'u' : ' 1 'Chomsky proposed that '>' h!, - m lus l«'n seated, using the Irans- 

: '- 1 " , ■'■■■■■ -',', "■'m.dc- natural languages use another SSSSto^lS™ 

;;. ; - | 1 ;' '„ m " ,."„', . ll . l ^"" m P OI ' t,,nl kind Ot rule/ isusedtoallou'eom r „ter-na,ve managers 

dr'ss"> Van !'iri' , 'i' '"'"'" "'' "rm fi ■""" ~ to cjiicrv Ihe contents ot a database, acom- 

"j:_ t :l_.. :_i._..i. _. / 4 .' miau y, In ", mon application of svstems which are 

ot these rules ,- i51 , ,,],!,, ,,[,, : j m j 1 J degree of understand- 

T^u n p,1> in K of natural language. 

hat bv allowing " 

m of structure A thin! and nvosl iiitrarl.ihle problem of 

II, finite set of natural languages Ls their ambiguity. In 

the language. not allowed. In natural languages, ambi- 

or jxrrspir: has already met eases at the phonological level 

1 defined algor- where the same phvsical sound can have 

miile s.vn attei differenl values in the language accord ing 

iles, the rekitcd to the speakerand . inrumstance. 

tigramming Ian- At the level ot syntax, one typeof ambi- 

words identified, sen -. en-ed and Sluliirnl languages have a number of tea- words can interchangeably play the part 

meaning finallv interpteled It has now tuxes which don'lalltm them tn helrealed ot nouns, adjectives and verbs'. In some 

become clear trial it is vitallv important to in this way. structures this is shown bv word endings, 

both computer an.' 'i.Ie landing In I In. firsl place, thev have a number of but in many cases it is not. To take just 

of speech that prediehons based on the structures which oun t lit into the cnnleM- camples from the previous sentence, 

tion of what is 'actually' heard. rules above, you'll notice (hal on Ihe left- be members of different part's of speech. 

Most workers in the field acknowledge hand side of each rule there is only one A particularly common structure in 

that there is still some scope tor improve- item. I his means that onlv 'tree' strut technical writing occurs when nouns are 

ment in systems which Ireal speech mi- tures can be described by context free employed to modify other nouns, ic, thev 

derstanding as a signal processing pro- rules. A very common feature of natural llre . Sl ti nj- in the "role of adjective Ex- 

blem, but for longer-term progress togen- languages is that 'agreement' is required ample* .ire noun phrase, syntax analysis, 

eral-purpose voice-input, -v-tems v. ill between constituents of noun- and verb- dock timer, hit sl,,,.. database svslem," end 

need In incorporate lac- other levels ol the phrases, eg: user interface and soon, 

understanding process. the- dog barks. Since natural language expressions can 

In the nineteen- fifties, Noam Chomskv Ihedogsbark have multiple svntacti, rules, (he process 

gave a great impetus to the studv of the To show how number affects the end- "• analysing them by compiler-like lech- 

structure of languages, which 'reached ings of nouns and \crhs. we could add lo niques involves at the very least moie 
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■ manner of that description does 


(and thisappl 








or 


itv are described relative to the 




1 ■' 


lysfcal thresholds are difficult to 


,™*dSw 


til 


ntyyearsorsoago, linguists appear 

assumed that language processing 

mans proceeded in a hierarchical 

through the linguishc levels', 


been possible 

it hm ic pro* eu 
Chomsky's sy 
Backus-Naur 'f 
guages were d 



hacklr.ickin; 



rong S ues 



been made about the rale 

word, than occurs to the parsing of p 

.-.'■: '-. I ! : 

hinaiions wills other parts of the sente: 
Will not work out to reduce the poral 

readings' like those in Chomsky's w 
known example: 

flying planes can be dangerous. 

The analysis of 
meaning by computer 



but [ was livinji to avoid leniences ivli.i, 
anbiguil;, depended on the use of word!; 

ings. In 'flvina plant-., the two mid im.-- 
-ti bedi ' 



thine. 



it diner: 



i! mas-: 



e on the fact that plat 
danger to some unspecified person, and 
in the other on the danger to the person 
doing the flying. An even shorter ambigu- 
ous sentence (this time taken from a lin- 
guistics textbook by Professor John 
Lyons): 

they can ll sh 
is both syn tactically and semanlically am- 
biguous. It has two separate syntactic 
analyses: (See Fig. 1) 



t the ; 






Like 'flying plan 
is genuinely ambi 
as these can be the 



!, thei 



ferentpjsrlsufaciir. or.-, , m!I, ■.qiM.ilwrk NT- 
could describe a state of health as well as 
an action, and soon. The possible senses 
of the sentence as a whole, however, do 
not add up to the product of the senses ol 
all the ambiguous words in it; there is 



Language 



onlyonesensiblc read ingot Hi is sentenu 
and in this contest the words used i. 
longer Iwe.uw ambiguity. What a math 
me has to do in order to analyse the mean 



Shov, 



vhatsc 









_ n objects, what 501 .. .. 
objects are capable of and soon. With this 
sort of information, it is possible to prefer 
one sense ot.s word met others j n l1 given 
contest, and the further the lest is process- 
ed, the less room for uncertainty,! bout the 
intended meaning ol a word remains. In 
lac!., it is possible to use this information 
to simplify the syntactic aspects of analy- 

The great disadvantage in systems 
which use semantic information in this 
way is that there is simply so much of it. 
When you think about it,' human under- 
standing relics on a bodv of knowledge 
and experience built up over a lifetime, 
and it is obviously a major undertaking to 
create computers which understand to the 
same degree. 

So, what computet scientists usually do 
is to create systems which display under- 
standing in a limited domain of experi- 
ence. Lit these, perhaps the best known as 
Winograd'sStlRDLU. Scliank's MARGIE 
and SAM, and Woods' LUNAR. Their 
areas of expertise are. respectively, .1 
world of toy blocks (and all their physical 
properties which affect the way they can 
be manipulated); simple stories; and a 
database of information about the analy- 



ThenextarticL 
languageundorsl 



ndinghasbeenapplied 
ns to make their con- 
ible to non-program- 



c analysis th; 



n/ program 'Eliza' bam 
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Try the ACT 800 
series computer at 
one of these 
dealers now: 



Meet tomorrow's 
Microcomputer — 
the advanced 

iries 800 
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Boolean Algebra 



Victor Nicola 



AI 



further expand on the 



ON and OFF 



of these tem 

theapplicali 



sen depends to a L 
' of the device am 
B, when we talk at 
we normally use 



wordy one of two 
low, if we build a 



work as a whole w 








bos". To illustrate 


ib let us add 


network a bulb and 








1) If a switch [A 






f the switch L 



relations in Boolean Algebra — named 
after the English mathematician Georet 
Boole (181 5 - 1364} - which deals in gener- 
al in relations [operations) concerning 
vnnnblc-s which asmme one of two values. 

The AND operation need not only con- 
rem two variables (A and B) but ran be 
expanded toanv number of variables: 
S = ABC Z (2) 

liquation (2) which rends S equals A and 
B and C ... etc means that 5 is true only if 
A and B and C. . . and Zareall true. Any 



Another fundamental relation ir 
lean Algebra is the OR operation. Tl 

eradon amid also be illusfr.it.il h\ < 
of switches (Fig. 4). 



le only if both A 
hat Sis false if A 

■elaLioiiship in ,i 



S^AORBorS = A + B... 
is with the AND operatic 

uuikl also hi- expressed Ir 
m (Fig. 5). 
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expressed in equation til 
>wnasan"A\'D"opera- 
?i->nhemosLlimdasneiilal 



■expanded to sevi 
S=A+B+C+ 



■■(*) 




S if any,; 



Here. 5 is 
variables A, I 
iisfalseonlyifailA,B,C, . . . Zare 
x'ow, it is possible to have functions v 
nvolve both AND and OR operation 
"—-.ted in Fig. 6; 



the 



Here S - (A - B)CD . . . . (S) 

The interpretation of the brackets is 

identical to the one used in school algebra. 
In general, any combination of switches 
connected in series and (or) in parallel 
could be expressed as a function involving 
AND and (or) OR operations. But, what 
about a switch which is "automatically" 
turned off if another switch is turned on, 






idiomatically turnedmif the* 
is turned off? Let us call this sw 
zall the origtnfl] switch A. Thus 



Boolean Algebra 



To illustrate the negation operation, let 
us look at the function Sin equation i is i — 
read .is S equals A A\D NOT B. Here S is 



T T F 

TFT 
F T T 




Two verv useful relations between 
AND, OR and NOT operation are the De 

Moreen equations it) and (10), 
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LET'S TALK SENSIBLE PRICES 




HARDWARE 

Z80 4MH2 single board computer 

1K ROM 

64K RAM 

2 x Double Density Shugart 8 inch drives 

2 x Serial I/O 

1 x Parallel I/O 

PRICE £2768 
Double Sided/Double Density drives also 
available Dealer Discounts available 



ALTOS Sun Series 800 

One of the most sophisticated and reliable 

microcomputers available. 

Measures only 17.5 x 7.25 x 18.5 inches 

Here are some examples of our prices 



SOFTWARE 




CP/M 


100 


OASIS 




CBASIC II 




MBASIC Interpreter 


210 


MBASIC Compiler 


210 


Fortran-80 


300 


Cobol-80 


450 


Pascal 8 


120 


APL/Z80 




280 Macro Assembler 


60 


Pascal Word Processor 




WordStar 


255 



COLIN BENTLEY ASSOCIATES LTD 
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^^^^^^^^^^^^^^^^^^^^™ and perhaps more realistic, problem 
pattern recognition. Figure 2 show! 
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)ne simple approach is to define a 

y occur. In trying to identify an un- 

instcaclionc-oftheina.-iv- in him until 
find a match. The character is then 
igned to the category defined bv the 
renins mask. In hcuiiv.V tor example, 
.... test character could be bestaccommo- 
dared bv the 3-mask, allowing its identifi- 
cation as a "3", 

It should be clear that this matching 
technique can only be really successful if 
the character set to be identified is very- 
well-defined and closely controlled. The 
numbers in Ihe character set for cheque 
information are seen to be highly srvlised 
and reproducible and are, indeed, delib- 
.ltdv designed toes 
the pattern cla 




model of a possible pattern recognition 
procedure, and one '.i hid l lor ins Ihe' basis 
of a number of pracLical systems. This 
model, known as the PANDEMONIUM 
scheme, is illustrated in Figure A. In this 
scheme, the pattern recognition process is 
broken down into a number of stages. 


with the processing ,il each, stage earned 
out by mylhical"demons", whose func- 
tions are. fairlv precisely defined. The 
PANDEMONIUM scheme operates along 




Demons whose function is 
very simple. They note the 
arrival of a pattern from the 

^ii'up ol demons lor turthci 
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rc-sponsihclitv for tine pat- 
tern doss out of aO those 
which are to he identified. 

Each Cognitive Demon 
scans the activity of the lay- 
er Df Feature Demons and 
looks for the occurrence of 
Features which bfkm^ to his 
particular pattern class. For 
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At this stage Ihe deriva- 
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model becomes apparent. 
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fashion, as follows. 
feature will be defined as the binary 

ofelemenis on the input'grid. For 

Ptl and F ]2 in the grid of Figure 5 

i to this grid the Fn Pi: pair might 
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Figure 5 (b) will 

thai of Figure 5 (c) to 01; and s< 

bits) of storage for every b 



tion corresponding to one 
possibl.- pattern cLiises In In 
wc now assume [hat nil the 
input grid arc grouped r; 
pairs PnPia; Pii Pzt;P-ti P.j 
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location (byte| in memory. The computer 
scans all of these addressed memory loca- 
tions and totals up the number of stored 
ones in column 1 (Class A), column 2 
(Class B), mlumn 3 (Class C),_ . . column 
8 (Class H), By selecting the maximum 
score among the eight totals the computer 
is then able to assign the input pattern to 
the class which gave the maximum score 
(the class which had ihc most features in 

typical examples from which the machine 
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- -ecogmh, 







all the cha 
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■.^..-ticsofalltl.^oL, 
corresponding to the letters A, B, ... I 

The patterns shown in Figured would, 
fact, produce (he bit pjltem in memo 
shown in Figure6. 

In use, the system then operates in 
von 1 simple way When presented with 
letter to be identified, each pair ot pom 
Pll P«; l J 2i Fi2i . . . wilt address just ,., 



purpose PANDEMONIUM -ch. 
duced earlier, and although ver> 
principle, can be very effec 
details of such a system will be 
much clearer if you select som 
patterns from the various pos: 
i through 
complete 
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For better performance, we n 

in practice to select the features 
ot more than two points on the i 
the actual choice depending on the ch, 
of the data tube t 
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We guess 70,000 people read issue one 

We believe more read issue two 

We now know Computer Age is a winner 



1. 'I have seen the first two issues of 
your magazine and consider it to be 
very useful for the non-specialists, 
whom we are attempting to reach' 



2. 'I would like to congratulate you on 
your first issue. Both the selection of 
topics and the level at which the 
articles are aimed, make the magazine 
a worth-while buy for anyone 
interested in the microprocessor 
revolution' 



3. 'From reading the first issue of 
Computer Age it would appear that 
your publication is an applications- 
oriented one. But the articles are much 
better than those found in U.S. 
applications -oriented computer 
publications' 



4. 'Congratulations on getting it 
going. Your first number has set the 
standard which we had come to expect 
and I am sure that you will attract usual 
and a growing following' 



When people keep telling you you're good, you have to believe it. 
Join Computer Age by taking out a subscription. See foot of page 80 
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LEARNING FORTH 

A miscellany 



You notice that there are no rules about 
brackets i.e. working from the inside out 
although this is effectively what happens 
in both these examples. RP\ takes care of 
it. What are the rules then? They are as 

1). Place number on slack 



2). 







Place nest : 
4], Repeat 2 
5). [flhereisabinary operator next, doit 
6). Place next number on stack 
This goes on to ternary operators and 
higher. (Try writing a flow chart for the 
jboic procedure). A simple exai '- - 



d ROTv, 



' °P eri 



on the 



FORTH w 
three nun 

1 2 3 HOT a 3 1 

An e<ample of an arithmetic I 
atoristhe FORTH word •/ 
ABC'/ 
evaluates A * B/C 
Itisdiflerent. in its effect, froi 

A B " C / 
in that the product AB can be 
whilst the simpli ' " * 



is the 



Youcr. 









Reverse Polish Notation 



familiar with Reverse Polish Notation 
(RPN) as used by FORTH and incidentally 
by BURP [Basic Using Reverse Polish), 
which is a language used by the Wireless 
World Scientific computer,* and the 
whole range of Hewlett Packard cal- 



fashion on the nur 






ir eye i 






arc bimrv in that thev need too operands. 
Plus (+} is such and times C) is such 



The power of RPN lies in the fact that no 
rules concerning brackets are necessary; 
neither is an equals' sign. Whilst it is an 
advantage to write down a complicated 
expression in order favourable to RI'N it is 



have been processed and each su 
cess feeds it up. Consideranextrerc 
X = 6(3 + 2(4 + Cos 2)) 
Evaluated directly in RPN this is 
632 4 2 Cos + • + • 
Five dangling operands before the first 

You write down each number in succes- 
sion and then list the operators reading 
backwards along the line, in FORTH 
nothing happens till you hit RETURN at 
the end. That is the wav I would do it in 
FORTH it I were just using FORTH as a 
calculator. 

I couldn't do it like that, however, on mv 
H.P 29C calculator since the stack isn't big 
enough. The initial h would drop out, It 



as a quinary operator and so define the 

: WHIZCOS + - + "; 
Then in the unlikely event of having to 
evaluate a large number of expressions of 
the form X vou could write 

A E C D E WHIZ. 
Where ABCDEisany set of parami 
Getting up to a few antics such a 
rcallv gives vou -he fed of FORTH. Ft 
fear vou might be misled I must point o- 
that 'cos' is not a Forth word and if yc 
want to use such trigonometric functio 
vol! must define the appropriate words. 



Mjlynon 



this 



. To e 



+5K'+4x3+3« s +ai+1 
This is best written 

«((6x + 5)« + 4>x + 3). + 2>x + 1 
If we had x, 5 times in succession on t 
top of the stack 

Weci'L.id proceed by 

6"5 + '4 + -3 + '2 + '1 + 
Fi;ich successive ' * ' uses up an ' X ' 
Vou could define the '.void I'OI Vtbu- 
: POLY 1 DO DUP LOOP 

8-5 + M + -3 + 2 + -1 + ; 






e-the-l 



™uldb* 



S-lfVIO 



;c [he order to, 



((Co»a-4)2 + 3)6 
Evaluated In RPN this is 

2COS4 + 2 -3+6- 



use of FORTH in precision arithmetic we 
define the word AB/ thus, 
: AB/ CH CR SWAP OVER /MOD % ."." 
ROT O DO OVER 10 SWAP -/MOD % LOOP 
DROP DROP : 

CR (Carriage return). 
MOD (Divide 2nd on stack by the top 
leaving remainder) 



% (Prints without any space 
Use, NABAB/ 
Result, it prints out the result o 
• ■— B to N decimal places w. 



FORTH 



ivious output in the fol- 



Si'nN'iif.fjL-'-'fiJfji.'rsei Appleforth.5. 

The HEX dump feature is interesting 
because it gives both the usual HEX list- 
ing of a program or definition together 
with the ASCII values by the side. As an 
example we list out the definition AB/ just 
quoted. It was written into what is called 
SCKFF.N! 4 which is i ■ 
set aside for defii 
(There are 6 such sra 



•Left and right arrows alio 

When you have finally edited the text to 

■■■■ ■:!■ -. . ■■:.,■ .. ■■ . ■ .. ■ . ■■ i ■.■■■ 
• ;S followed bv Control E which escapes 

from the editor mode and 
•Load compiles the defined words into 

dictionary. 
Comments may be inserted anywhere 
even within a definition by means of the 
FORTH word " ( " This, being a word, 
requires a space to be left before the first 
character of the comment e.g: 

( THIS IS A COMMENT ) 
The PROGRAMMA INTERNATIONAL 
version use~.-i different method. 



KlXn+K2Y (n - c ,j 



This is 

I1K.I&K2 are less than ora 

K, + Ka - 1 

we have a low-pass filter. Such a niter on 
show, for example the trend in the value 
aiX whilst smoothing out short-term tlui 
fUfltioriS. You might be tempted in thi 

Vn = K,(X n . ¥„.!> + /,„.■,, 
but the truncatian errors would be great! 
in integer arithmetic. 

We define variables Al A2 Bl B2 in th 
usual wav:- 
O VARIABLE Al ETC 













case but is useful tor scaling a ^raph il 


: size1K); 




shall discuss ^raphirs in n l.ilci .irticlet- 
















replace a Ime of the text. Both of these are 




"use"' 


simple and powerful editing systems. 


:K2B1aB2aV; 
(To start we tvpe N N N N INTT). 


r,,:^, 


A Forth Programme 


Which establishes the values Kl & K2. 
Eg> 












Then:- 


*-' 


1 choose a digital filter software imple- 


: LAG Kl SWAP K2 DUP . ; 

USE 



The ASCII characters enclosed in 

ill the way to use the definition. Anything 
enclosed between brackets is ignored bv 
the compiler. Vou notice the word HEX at 
the beginning. This puts the system into 
HEX from DECIMAL and it will remain in 
HEX until you decide to change it. In the 
original version of FORTH the screens are 

using, and in the PROGRAMMA version 
for PET and APPLE etc, they are memory 
locations. When you 



A digital filter is a device intn which an 
input stream of data is fed at fixed time 
intervals. The output at any instant is de- 
pendent on the state of the device and the 
value of the input. The state of the device 
however is dependent upon previous in- 
puts and outputs. In some way we are all 

depends upon our experience both of the 
effect upon us of the stimulus and of the 
results of our previous reactions. How- 
ever a digital filter should be relied on not 
to change its state in the interpulse inter- 
val. A simple type Df Biter is one in which 
the output depends on the input and the 



VO XI LAG 
SUBSEQUENTLY 

X2 LAG X3 LAG Etc. 
XI X2 X3 , , . could be the readings of 
your electricity meter or any other set of 
data which requires smoothing. The 
smaller the value of Kl the greater the 
smoothing effect. Noisy signals can be 
cleaned up by storing the signals on tape 
or directly in memory and feeding them 
through the LAG programme at leisure. 
The precision of the arithmetic is general- 
ly adequate here but you might like to 
improve it along the lines of the AB/ 



e theal 



,-. edit yi 



the 1.5 version this is done by mean 
control commands. 

•Control N moves the cursor up 
•Control B moves the cursor down 
•Control L moves the line the curst 
on, and all text below it, down, 
leaving a blank fine in which to in 



ir line and 



text. 
•Control Q deletes the 
closes the gap. 

•Control I enables text to be inserted at 
the point in the line at which the cur- 
sor is placed (Control A gets out of this 
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neinlhoCitv", 
aspects of the 
S. What I was 



some measure of the problems of financial 
managemenl for companies entering the 

business, ifi>ni a monev man's point of 



There are two very pertinent farts relat- 
ing to Ihe personal computer business, es- 
pecially lor I hose on she inside. Fact one is 
that it is an industry with one of the mosl 

explosive growth rales ever seen, and si- 
yet there is no sign ol those growth rati- 
slowing down to more- tolerable level.-. 



Fact h 



s thai 






Fore. 



nple.a 






when a company 
ating in ii market Willi very rapid growth 
rales? "Define what von mean by very 
rapid grow ih rotes', said Someone in the 
City. "Oh", says 1, "around the 15 to 20% 

"Fifteen to 20% per year is nol that rap- 
id", he replied knowledgeably. 

"Maybe so", 1 said, "but I was talking 
growth rates per month, not pervear." 

"Hold on", said he, franticaUy" working 
his calculator in the background and mut- 
tering strange, city-type expletives like 
'cash-flow crisis'. "Let us say", he re- 
sponded eventually, "that should this Fic- 
litious com pa nv lose control of its financial 
management for something longer than a 
minute and a half it could be in very seri- 
ous trouble. 

"And don't think I'm exaggerating or 
joking, because I'm not. On paper if 

We had been talking partly because it 

study new opportunities in and around 
the general electronics industry for clients 
wishing to sink their funds, and hopefully 
make them grow. We ended ourconversa- 
tion with him impressed with the oppor- 
tunities that were available for making 
money for his clicnls through exploiting 
the potential of the personal computer 
market, especially in the small business 
sector, but at the same time perplexed 
about Ihe potential problems involved in 

Now, those theoretical discussions, that 
took place during the middle of last year, 
have come to something of a reality At Ihe 
end of 1979, the Byte Shop chain, which 
outside of London hades under the 
Computerland banner, hit financial pro- 
blems, and a receiver manager was called 
in to salvage it and keep il trading by tiro 
company's two major backers, the Char- 
terhouse Group, and United Electronic 
"-'dings 



operating in sue 

bably Ihe world's worst job. The bosses of 
the many new companies that have 
sprung up over the last year to eighteen 
months are perpetually i basing. i financial 
shadow, and are no! liable to beany nearer 
catching it for some lime to come. 

I hough the details ol what happened to 
the Byte Shop chain are not particularly 
relevant to the overall problem — and in 
any case, by the rime this Ls read will have 
probably been resolved one way or the 
other — a brief outline of the events that 
led up to the receiver-manager being ap- 
pointed has some validity. 

The chain was started in mid-1978 by 
Hill Cannings, who opened one shop in 
[I ford. North I ondun. Hv the early part ol 
last year, he had attracted the interest of 
the Charterhouse Group and United Elec- 
tronic Holdings, which jointly took an 
equity stake in the company and made 
financial loans for further investment 
This money ■ 



Taking (lie last jiroiip first, the financial 
problems of the type to which the Byte 
Shop chain has temporarily succumbed 
will affect other companies, will probably 
get worse, and will lead to ,i probable not 
inconsiderable shake-out of the corripan- 

companies will go to the wall. 

The lesson for the potential customers 
is, unfortunately, that even those opera- 
tions with apparendy sound financial 
backing can prove to be vulnerable. For 

about buying systems, for they will need 
to know that support is still going to be 
available in the future. 

For those in the business, the lesson is 
that it matters very little how much you 



nan lin. 



I. In, 



mthem 



withal 



of five 



addiOon.il shops being opened around the 
country during 1979. 

It would appear thai il was this route 
Ihe marketplace thai led lo Lhecompam 
problems, hv overstretching Ihe iiiiauc 
resources available. 



■ the growth rates, and consequently 
the cash requirements, are high enough to 
perplex experts from the City, then finan- 
cial management skills must be the all-im- 
port. ml pre- requisite to survival. 

But even getting the support of a 
'money-man' who has such skills oilers no 
guarantees to the people in the business, 
and this is the lesson to be learned for the 
poleiilsal investors. 



It is 



rem Hi.il 



It does net mean, however, that the 

Certainly it was one that would requirea 
.le;;uv ■ ■: 1 :.i:i, :: :r. !'.:.. r n.-i ■ 
the scope of mosl people not specialising 
in financial matters. It would be safe Id 
assume, however, that such management 
skills would not be beyond the scope or 

■ '.■■■;■.. ■'' ,,...:! .-.: ,-, .-„■'. ! = =-n ■ ■ 

which operates in ihe merchant banking 


iTnTrns'ln^hos'c im-t. T'.t"'' '"' ^ 
good in the long term, need to gain n imicli 
it-iilcr ut)dfr*ttiiuiiii;f ot ivlial Hie I'usmcss s 

This does not mean learning about the 
technology. What it docs mean, however, 
is that thev must come to understand that 
all investment must be long term. When? 
growth rates are 15-20% per month, not 


So, with strong financial controls, ard 


^o^e^^St^n^Sn^ 



the investment, the route followed bv the 
Byte Shop chain could have put it into the 
position of dominating the marketplace 



Where the growth rate equals the operal 
ing margins of a business then the prof 



This month's saga is not aboc 


t the Byte 


computer svslems throughout the conn- the corn pa nv is on course to rec 








slorv as a general guide to the v. 






might just be turning, both for 
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recoup the original investments, plus a bigger — so that the margin sta 






great deal more. real, tangible, money: or it can be 






Before reaching that point, however, a prelude to insolvency. 
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the telephone, we would like 
to he able to sav im mediately whether 
slock is av.iil.ible. When que ' 

like to have the at 
tails nf all tr, 
being queried. 

continued on paiii 6-1 



It is from flii.ily-.iiit'. recorded dal; 
we are able to establish [rends, ev; 
company performance and make 

The more accurately, more compli 
more tiniefv ,md mon 1 ,i:'prop:i,ili.'l 
data is recorded, the heittr iw -.in, 
informed and therefore more able It 
lise the company's full potential. 

applied to lire pro* .">■; uf creatine :ik 



so that' decisions are often based on inade- 
quate information. This omission cart at 

lei [ ,] company's verv survival. 

How can a computer help? 
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In functioi 

iny and stock re card in;; 
data :s often both complex ana nme co: 
suming. Problems- may arise due to tl 
removal of records bv others needing : 
formation: or it rri.iv be found necessary 
produce multiple 
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By means of a computer --jth problems , 
quickb highlighted. 

In 'Reporting by Exception', a compu 



odate. 

of centralised words 
can be an expensive operation. It may also 
led to staff frustration and disharmony. 

Computer technology now oilers even 
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- Is there a nee 
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o quite small enterprises 



iy of the drawbacks 
■ M ing m, 



iy of main- The answers to all these questions are 
wirdsiviudu:? ur.ro probably obtainable from existing data 
iible, without w ithin the company but only but a huge 
ned above. clerical effort, which is not only costly but 
'ledge may produce results too late to be of help. 

Computers however can analyse re- 
corded data 
quickly and i 
aeemer.i with 
up to date. 



urninga marpn 
le inadequate? 



What is a computer? 

The British Standards Institute definesa 
computer as 'any device which is capable 
of automatically accepting data, applying 
a sequence of processes to the data, and 
supplying the results of these processes.' 

Bv defining the computer in terms of 
what it can do rather than its technical 
features, we include any device which per- 
forms automatically a sequence of pro- 
cessing steps on data. We call the se- 






(Muchof the ni 
with computers 
Glossary for definitions of some 

We may break down any applica 
a computer into a series of stages as 

in Fig. 1. Data originates in a sen 
processed by a program in the co 






The; 






and the 



suiting processed data is 
For a limited period the data will be inside 
the computer — the processing device. 

There are therefore three stales ol data 
- INPUT, INTERNAL and OUTPUT; 
Ihese equate with the three stages of pro- 
cessing BEFORE, DURING andAhTEK. 

The form of the data in each of these 
states will vary, depending on the record- 
ing medium chosen. For example, an ord- 
er document will need to use numbers and 
words. The same data on becoming input 
to the computer will normally require pre- 
sentation in another form, such as holes in 
punched paper tapeor punched cards. On 
receiving the input, '.he computer will al- 
most certainly convert the data again be- 
fore processing, and yet again when pro- 
ducing the required output — which may 
be a management report or in a form for 
use as input at a later processing stage. 

The point of transition from one data 
form to another is called an interface. 

Figure 2 shows a typical computerised 
process. Sales invoices have been record- 
Hunched cards and we now wish to 



s to o 






How often does 
wers to questions such as: 

— How do sales compare with the fore- 

cast, by unit and by value? 

— How do they compare when analysed 
by product group and by individual 
product? 

— Have we such figures for each month 
to-date, to compare 



y of ways both 
:o provide man- 
ration that is also 



withlastyear'spe 

- Can we split this : 



mpare 



• Highlighting irregularities 

In a well-ordered business most activi- 
ties run smoothly and management need 
to be told only about irregular ilie~. EHpi-pd 
is vita! especially if accounts become over- 
due or if low or'high stock levels develop. 



post ti 

counts, held on magnetic tape. We will 
produce an updated version of the custo- 
mer accounts on a second magnetic tape 
and at the same time print a daybook leg- 
end ol Ire postings. 

It will be noticed that coupled to the 
computer interfaces are a number of sup- 
plementary devices, namely a card reader, 
printer, magnetic tape reader and writer. 
These .ire known js ivriphemls. 

Peripherals provide the means of pass- 
ing data into and out of the computer data 
store or memory. 

Some peripherals enable data from the 
computer store to be recorded on a medi- 
um, such as magnetic tape, from which 
the data may be read back into the compu- 



medium 



.other time. The wording 
awn as backing store and in 
effect increases the computer's storage 
capacity. 
Two other ocmputer t 
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naire, which has a bos for an answer 
against each question, then the question 
identifies the parameter being sought and 
the box is the field where the value of the 
parameter is to be placed. 



height in centimetres, weight in kilograms 
or age in years, while a field is the location 
lor recording such a measurement. 
Figure 3 depicts a typical computer 

The user is primarily interested in what 
needs to go into the compu ter svstem and 
having what subsequently comes out of it 
in an understandable form. The actual 
technology used is not of interest provid- 
ing it offers a reliable and cost effective 
solution to his data processing needs. 



Types of computer 

(For daybook analysis, computer input 
preparation, ledger postings, etc). 

Before the price of computers came 
within the reach of the small business, a 
degree of automation was already being 
achieved through the use of invoicing and 
accounting machines. 

These machines, although not strictly 
computers themselves, provided an early 






The bridge was made bv connecting 
paper tape punches to the machines. In 
this way it was possible to capture data 
from the on-going activity of generating 
invoices, producing daybooks or posting 
ledgers. The data was then passed to a 
computer service bureau. 

This ly-t'roju:.-; data could be used in a 
variety of applications such as the prepar- 
ation of sales analyses, customer state- 
ments, production schedules, stockevalu- 
ation and management reports. 

dicing and accounting 
me less popular today, 
as Ihe costs of such equipment have risen 
while at the same time relatively incspen- 

comeavailable 5 ™ 55 C ° mpU 

(Used in financial accounting stock re- 
cording, payroll, by-product data prepar- 
ation for major analyses bv larger compu- 



ingly at 

These cards ivere moved nearer to the 
machine so that the operator would have 
ready access ior pulling [he various records 
for processing - on the lines of the old 
card tabulator systems. 

With a visible record computer, the op- 
erator posts transactions by entering the 




ent records. For example, an invoice might 
update the customer ledger account, the 
VAT account, the sales analyses record 
and the stock records. This updating is 
achieved while the actual invoice set is 
being printed. 

During the processing a great amount of 
the work is being done automatically bv 
the computer. Record cards are aligned 
and positioned for receiving the updating 

try and are also checked to establish that 



they: 



;theci 
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OUT 



base data, such as customer address and 
terms of business, is read direttlv from the 
card, generally through coded holes at the 
edge of the card — edge punched cards, or 
by means of a magnetic stripe. Magnetic 
striped ledger cards can also record changes 
that may be read automatically in a subse- 

The computer will have a number of 
selectable programs which mav be revised 
by the user or be of a type thai'can only be 
changed by an engineer or by the manu- 
facturer, such as the 'program read only 
memory' or PROM type. 

The great attraction of this class of com- 
puter is that the current state of all pro- 
cessed records is visible to the user: hence 
the term ■visible record computer 1 . 

Advances in technology, and the wider 
availability of relatively inexpensive visual 
display units jvdu's) — similar in appear- 
ance to a television set— have provided an 
alternative means of access to recorded 
data in a visible form. The conventional 
visible record computer, with its cenrra Us- 
ed card filing, is probably entering a peri- 
od of decline or change, with the introduc- 
tion of more powerful systems offering 
improved data access at little extra cost. 

* Mini-cQmpulers 

(General purpose computers for all 
types of application: industrial, commer- 
cial, scientific, process control — where 
data volumes are usually those associated 
with the small to medium sized concern). 

When the term mini-computer was in- 
troduced in the 1%0's it described a com- 
puter having most of the facilities of a larg- 
er conventional machine but constructed 



li-computer may tie cl 
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c. having low power consumption and 
able lo be plugged into the standard 
supply through a 13 amp socket; 

e. costing less than £25.000 for a mini- 
mum installation. 
Mini-computers operate more slowly 

than contemporary larger machines, al- 
though are often faster than the bigger 
earlier generation computers. 

The mini-computer now makes it poss- 
ible for more firms to have their own in- 
house computer system. With the increas- 
ed availability of standard programs, 

needs, it is possible for a company to have 
its own computer department without I he 

expense of employing skilled staff such a-: 
analysts and programmers. Furthermore, 
as a company grows it is otten possible In 
increase the computer's power to handle 
the greater workload. 

Visual display units can be used with 
most mini-computers and will provide 
quick, visible access to recorded data. 

Some machines will support a number 

corded data being made available to sever- 

lirro-i 

{For speciiic app ■..(Huns of data 
tion, data analvsis, or in support ul lar 
computers systems I", performing a pari 
cularsub fnnctton). 

m micro-computer originally di 
scribed a further technological advai 



through the environmental or technical 
operating ii'i.|uirements. 

Examples of micro -computerisation are 
programmable pocket calculators and 
weapon and rockei home guidance sys- 
tems. Micro-computers are also being 
used to solve problems of incompatibility 
among computers generally. 

As !V.ici!i-cnT.-.->i ler toehniiiC'gv .level- 
ops, some extremely powerful .in.] robust 
devices with large and rapidly accessible 
memories are becoming available, which 
are very small in size. They herald the 
ultimate replacement of a computer room 
full of equipment by a micro-computer no 
bigger than a suitcase. 

For the present, many simple business 

"1,000 upwards, 



A booklet devoti 
will be available later in thi 
Consultants. 






[General purpose computer 
sphere of application]. 
The main-frame computer is me uaui- 

the valve machine, first available com- 
mercially in the second half of the 1950's. 

istinguish them from theemi 



ind introduced a new dimension for fut- 

Machmes most popularly referred to as 
main- frame are likely to involve the 
following; 

a. an air-conditioned environment; 

b. a planned accommodation with air and 
cable ducting, and perhaps false floor- 
ing) 

c. a special power siipph with automatic 
voltage control; 

d. skilled operators, with systems gener- 
ally designed as well as written by in- 
bouse analysts and programmers; 

£100,000. 
* Other Computers 

We have now covered the types of com- 
puters most commonly encountered. 
There are, however, a number of other 
classes which mainly owe their titles to the 
role they play in thedala processing acta 1 1- 



/. Fore. 



li then; 




these devices would have a kcykv. 

capable of some processing us the d: 
they handle — these are called ;i;,v 
sent terminals; 
i. Point of Sale (POS); a specific kind 
terminal designed lo capture di ' 
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sation that the medim 

information machine. Staff at the P.O. 

Research Establishment at Martlesharr 

1 leatli had the opportunity to experimenl 



on the individual with CAL. 1 
on the CA1/CAL index frame 
dication of what will be po: 
viewdata svstem in the not 



of ihe v. 

cept created by Professor P 
presents the medical s" ' 
emergency simulali 

'ie patient ca 

rcording to 
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■cted and the student has an opportunity I 
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packages. The Printing Industry Research 
Association (PIRA) has experimented 
with programmed learning on topics such 
as offset lithography and on-line biblio- 
graphic searching. ' St. Albans College 
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In her Ihirtlferifst'l trihireica 
rners Marlene Brown talk 
ami The Kitchen Shop tube 

Fitter i? ivnibigbsiiitKss. 



ple't, 
Von: 

flexible 



xpanding and prospering as neve 

before, Vonmlime, an investmen 

holding company, is offering . 

' id" system tomanyofitsowi 



customers' varying needs. Taking total re- 
sponsibility for the success or failure of 
their computerised system, Vonraiimc's 
Operations Director, Philip flinch am, 
says; "Our company has a split personal- 
ity. We just want to perform a service for 
our 'small user 1 customers because it looks 
like something 



rvr.LllL'v..-, r„iint..'n.!-nv.>;:.n Un.visat 
and Escort £20. 

"We wanted everything from one su 
plier," says Philip Bingham, "someo: 
who knew the machine and the softwa 
for that particular machine. We had to gi 
SpciTY certain standard parameters fort 
package, and that package can now 
verv (ii.iii.kk adapted to any new user If 
comesalong.'' He went on to explain:"; 
have a --.[aridaid -c: oi discs vveu.se form 
customers, provided they do not wi 
anything too exotic and are prepared 
adapt slightly their own systems lo t 
svslem that is required by the packaj 
Then we can put liiem on ourselves vvil 



that 



128K n 



and* 



.! HV d 



Mbyte hard disc, a keyboard and VDU. 
Further expansion allows the introduction 
of up to six workstations and lour printers. 
System software is Sperrv's own suite of 
commercial application packages called 
UNIViSA (Univac's Integrated System of 
Accounting), vetted and approved by an 
interna tional firm of accountants and 
auditors, in the industrv standard 



.>.■ Rl'C II 



rUni' 



n high I 



hadai 



0, none of the staff at Vonralime 
previous data processing experi- 
" ey all came from the world of 
id finance; but it took only a few 



banking and finance; bu 
weeks tor them to create productive win 
from the computer. "When we purchasi 
the computer, one of our girls went over 
Speiys offices in llolbom and used 
similar machine to star! putting up the lilt 
for our first application, the mailing list 
'.av-. [iingham. "When .she came back, si 
tra'ined the other staff here who now kno 
how to run it. If the girls go at night, I c; 
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%Zt% b r ,u "' ' know whal * hdpper " Two Users maZr-kcoV' h, ',',r," \,Tl^"& 

tngallthehme. I WU USBI& nlon^, - explains I'hilip Bingham. "You 

The bureau service nisi developed ^^^^^^^^^^^^^^^M 5peak E ng I ish l0 lt bv keyboard and it 

to fu ly support one ol their major cuslo- n . T „■ ! .. , , . , , uive-; vm- i^i.l^.ii.mii^ncnmL*^..™, 

^ I j£ \ e key any mistake, and i< even edits you. pro" 

"™„, ', - , [h ' , "" '■ '- ,r - decisionsbothbeforeandafte.thesystem ^mloryou.' 

nfsponsetolheneedsofou, t,,-i,u,,o- ]s f[ , „ , , , , II dl It 1 throughthepro- 

„;',,, '". " ' ."■"-Y^"." .ill tin- po,.Mh!iiies .-I tilt- lm-h-sviit.- and ^r.mu'1,1 we find il very useful, especial] v 

.,,,!,::,..: ■ 

With the growing demand for their ser- wr ibrig of his own pr'o-rai ,- -,.,, .., ,. '"""■ , i' " vvil1 ' ■ '-"-l- V ■■'■'"""' '■■■■ pro- 
vices, Vonralime soon Found they were ],. ]s ^ k , bv , J(L „„.. d ft ,, ]t ,. lt . ,-,,„, ,.„..,, r is docing ,1 variety of management reports 
doing lar more work lor their customers producing all the information he re- "'" , "' ,h - llll; - ■'" ■' ■'■"abase, and the lan- 
who came first ,n preference to their own quires," he adds. Sperry Univae run a &*& ' : ~ USBd ' """"J aprlication thatisnot 
needs. We wanted io run a bureau sys- wn „ ot two-day management apprec ia- P' lrt " f lnL ' L'NIVISA package, 
tern usingour NCR VI because we were not tion coorsf , 5 andR „„ ( . , v „„, i ,,. vj J L ,' ,, ri , si . Again, waving elequenl on the simplici- 
utilismg it all day long, but we found our deTU ol rj mVll , ■;,., ,|| |], ,,..„.„ ... ,-,.„-. i\ ■ ■! I'M.. OK f, Bingham describes Ihe sys- 
customers' applications were such the the ms: » ur training programmed ,r non tL ' m: "ESCORT has a tutorial mode where 
NCR would be inadequate, so we had Io technical staff, and also for management lf '^urnes VOu know absolutely nothing, 
look around for something bigger,- ex- helps them Io uiidor-lanu ihe coaii-.uior " ukiJ ~- ™ lL trough every thing step by 
plains Bingham. All Vour.ilime customer* environment how the business si -tern S,, -T< l,lu1 " ,u "'' ''<"■' become familiar with 
have Io be small, and nol too specialist =0 works and what it can Jo for them "" ' Lhat ' v ™ °" 8° "" 'o a command mode 

that the applications package can be 5pi?rrv Univae has recently anno ■,! '■> here you jus' lei] II what to do, you can 

slightly tailored to fit into the participative Uie sale of its 500th BC./7 in 20 months " 1sert '' lir <-' -" lbme " ,lr Mow if : change it, 

operating style of each user company. In s j ni:e April ]<J78. when It set op the Uusi- l,r P rml " l " the wllllle program. All you 

the lotxire, Vonralime intends to intensify ness Systems VI->rk.--tingOr».i-iivition ind n ' ,VL ' '" J " ''" - ,lv: ' E- ib?J Jl:> ! This is what J 

its cllorts to develop.-ipplRarions software |. mnc hed Ihe RC/7 in 'France Germany want to do -' and " wSI come "P wi" 1 a 

to suit its customers varying needs. ^d the UK Of this iotal almost NiKvs ^ ,ni -'s ol options or menus tochoosc from. 

Ihe llevihility ol the operating system terTI3 h ,-, ve bL . pl . ,„ u ln |hr , UK c, m , Once vou get more acouamted with it, you 

hasbeendevelopedloprovideanaccurate Univ , lc slale ,,,.„ development with oin wnte your own programs and you 

and efficient accounting loiutlon with conuutihilliv and upw.ir.k expannion ^unt have to h,-a ooalified programmer. " 

purchase and sales ledger programs, in- ihrooghout" the BC/7 family r-mge ,.f Janet finch-Taylor, Univac's Press Of- 

voicing, general lwlgerflndstoL-k control. machine- Is eMrcio.lv important 'to all lifn « v ^ "With RSCORT our customers 

Vonralime's operating company, I on- (heir oser-or prospective user, cfln & in experience of the computer and 
don Capital Securities, came to Iheiu for a should their requiieoieots change as a re- 
specific accounbng applications package; ^^^^^^^^^ ^ ^^^^^^^^^™ suit of (fiat experience, they have no need 

to resorl to expensive and often unobtain- 

sub-contractor in the building rndushy, 'Our Company has able programmers to write the addihonal 

^~&KC"5 asplltpersonality: ^E™™ S A, mB „, P ,*,^,„,ft, 

when the work changes. Atanyonettme. Says \v ma 11: 'The !.■,. -i,-..i, ,, -1. .. :- q u igemeiTt, general ledger 

an employer can have 100 labourers with a 'hroogh ' w the la-=l lew years is that the and payroll. A more specialised standard 

turnover of about 2^ percent a week A small businessman can now plan with the package lias been developed for the 



te efficu 

inventory in the same way as thi 
because the small computer n 
him a similar capability." Nyman 
the small busir 



nanufactuiing indushy, and o 
- —is — the clothing i ' 



larger corporation^ with SL , Llge . Bingham says it is easy to irnple- 

building labourers on the coned oav in ™bi.illy the same requirements except mt , n , ,„. hnL . Btv7 ■■ F vervthin"r- 11 written 

theweek. thatthe massotdafa is moeh less. ln | v p C |[ L1n UNIVISA.' and you don't 

"At first we had a lot of bugs in the The profile of the 1ypi1.1l BC/7 user has have to write anything on the keyboard 

payroll application, because when the remained consistent over the past two apart from the inpul of data: you don't 

week number changed automatically tor years and Spcrry-Univac claim that its have to give any commands because 

the next week, we found everybo.lv ■,■ a- penetration and -access would probably everything is easily displayed on the 

getting an extra week's lax allowance." be within (he distribution segment of the menu; and you just go on keying in the 

says Bingham. "Some sites are paid on a market. amo:ig-l companies eniplnvrng input underneath (he various headings 

Monday and others on a Tuesday, Weil- between 20 - :(N'.„ta!fanJ.-,>r a turnover of and transmitting it into the processor " he 

nesday, Thursday or Friday, so" we are £500,000 to ill -I million Ihe market split says. 

apparently theonivcmplowrs whodo not has been approximately 70 per cent into According to Philip Hingham, Sperry 

pay everybody on the same day in the distribubve companies, 15 per cent into Univae are dedicated to meet the true 

week," he adds. manufacturing; the balance into profess- needs of Uie small business user and they 

Another Vonralime associate company, iona I or service companies. have never once failed him on support. 
a courier service called Same Day Deli- "This succe-s has l.irgelv been due 10 " I ; ortm lately. Sperry are in Holbom, 
very, relies heavily 011 the bureau system the availability ot L'\ IV I S A which has which i-, within walking distance fromour 
to handle increasingly large volumes of beenproved to be one of the more compre- offices here, so we can telephone theircus- 
paperwork from the How of invoicing and hensive commercial packages available on tomer support rep and get an immediate 
payments of com miition to salesmen. The •' small business system." sn. Kunc answer to any problems. 
system has allowed the company to drop Nyman. ESCORT has proved consistently ''We get a lot of backup fromour Univae 
their manual system, move apace with a popular, allowing non-EDP trained users salesman and he ivi, not jus! selling the 
larger customer requirement, and handle to write their own programs, the user is machine," says Bingham. "He was well 
increased productivity with relatively the able to talk with the computer, and itis this acquainted with the systems and the pro- 
same number of inhouse staff, continuing interaction which seems lobe grams, he became interested in following 



it up and helping u< with any problems we 
had with our customers One rep is allot- 
ted to us, and if he is out with a customer a t 

there are other Univac customer support 
reps who can help us. If it is a problem on 
the operating system, then we can get an 
immediate answer, but if it is a problem 
where the adaptation has been slightly 
modified by our own rep or by ourselves, 
then obviously they cannot give an im- 
mediate answer and wc might have to wait 
until the next day. 

"Initially, when we first installed the 
system we had to go to Sperry for assist- 
ance quite a lot because we were making, 
mistakes in following the procedures. The 
procedures one has to follow are very 
strict, but the Univac manuals are very 
wen written." 

The company have not had a hardware 
problem that has lasted too long; but, if the 

thev could go to Sperrv's offices in Hol- 
bornandbuvtime. "The trick is to provide 
a large customer engineering group, to do 

the maintenance and if there is any pro- 
blem the customer can call up and within a 

says Rune Nyman. Offering a total sup- 
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the» 



alw.v- provide a .coed 
ir the smaU businessmar 



difheu 



puterdown for a couple of days. "We Have 
emphasised to our customer engineering 
and support people that the small busi- 
ness user is very important to us. All our 
users, regardless of size have a mainten- 

ing after the small guy as well as we look 



ter system that is thoroughly reliable so 
they can go to the bureau and talk to Philip 
Bingham and his dp staff without having 
to do their own software themselves or 



employ their own computer personnel. 
"As a computer bureau, we are small 
enough to be of interest to someone who 
feels he does not want ail the responsibil- 
ity himself, he just wants to go to a bureau 
and ask them to solve his problen s," savs 

For the future, Vonralime foresee a de- 
mand for their bureau service and plan to 
expand the equipment to higher perform- 
ance computing systems. "We want to get 
more workstations in the future because 
we want our users eventually to have their 
own workstations with a printer and vdu. 
When they become more acquainted with 
the machine thmeselves, they will then 
take more responsibility for their own 
work. If we do everything for them, they 
tend to expect more and they tend not to 
be acquainted with the problems." savs 
Bingham. 

Bingham admits (here is a communica- 

puter industry. He says users have to be 
restrained at times because their own 
manual s_\ stem is often inadequate in not 
performing what they want it to dD, and 
when they do have a computer-based sys- 
tem they expect the computer to provide 
far more than they really need. "They ask 
for little things they had no requirement 
for before but they often put it out just to 
trv to see how good your system really is 
and I think they just want to make a point 
that your computer cannot do every- 
thing," he says. 

Bingham's ,>Jvi, .-■ tn the first-time user 
is: "Make sure that the supplier you are 
buying the computer from can provide all 
the services, the hardware, software, 
engineering backup and support, jnd look 
very carefully at the human problems that 
are likely to arise afterwards." 

With the recent announcement of the 
BC/7-900, a four partition system with a 



50% increase m processing speed, increas- 
ed memory capadtv and greater applica- 
tion flexibility, Univac claim that the BC/7 
can now protect the slightly more advanc- 
ed system user, particularly as more en- 
hancements are shortly to be announced. 
The smaller user is not forgotten and 
Spenv Univac is currently promoting the 
availability of its 1MB diskette drives on 
systems costing as little as £13,000. Also, 
recently launched is Mini Univisa, the 
commercial accounting package for the 
smaller BC/7configuiations. 

Sperry Univac will continue to sell on 
customer support and service because as 
Rune Nyman says: "We realise that the 
small businessman must have and should 
have the same attention as the larger cor- 
poration based on the contract we have 
signed with him. We will continue Id give 
the support which has been enjoyed by 
our easting installations. 




The Kitchen Shop 



Getting an accurate line on kitchen de- 
sign is an intricate task but not if you use 
an APPLE or an ITT 2020 microcomputer. 
Douglas Wailis, managing director and 
chairman of Starr Wailis, and his wife, 
Starr, use the screen and keyboard in place 
of the traditional drawing-board method 
to design and plan their kitchens. "It is a 
highly complex task designing kitchens 
but if you are meticulous in detail and clev- 
er in the way you do it you can generate a 
very high gross profit. If you are slipshod 
you can lose a lot of money because get- 

you £300 at a stroke," savs Wailis. 

Wailis and his wife say the computer 
gives fhem speed with accuracy, it is easy 
to use and has great customer appeal. Sev- 
en years ago. thev set up a retail business 
called The Kitchen S)iap selling luxury items 
in Stratford upon Avon, Warwickshire, 
Coolly professional, with technical ability 
and an eye for detail, Wailis went into 
kitchen design and now runs a profitable 
and flourishing business with two factor- 
ies and six full-time staff, with a turnover 
of £200,000 per annum. 

He says he was fortunate to have met 
Mytcs Pillock of Tanpleman Software who 
headed the programming team who de- 
signed the system and wrote the applica- 
tions programs. At the start it was agreed 
that Pollock would supply the hardware 
and develop the software; but would re- 
tain the rights to the system. The deal was 
a decisive step to designing a software 
package, the first of its kind. 

The computer is a 48K APPLE with high 
resolution graphics, one disc drive and a 
Dolphin character printer, and it cost 
£3,725. This simple system uses a domes- 
microcomputer weighs less than II lbs. It 
can be expanded to include a printer that 
will print the agreement for The customer, 
the parts required for the supplier, and 
draw out the kitchen plan for the installer. 

"In the past we had a big drawing 
board, we took a plan of the room and 



take him more ihan 10 hours ar 
reduced In a maximum of one r 



ou find thai the wife does not quit, 
ndei-taud (he scale- of the drawing off 
replan. We never ha 4 e that pn.hlcniw ill 
if screen. vVc have people coming in win 
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pulling in a i 
Wallis. He h; 
unit in the Eur 



youc 



the fridge. "I think it is when the contact 

breaker arcs on the automatic defrost en 
the fridge that it will suddenly go back into 
Monitor instead of Basic." The inform,!- 



nahcallv tells yuu nhai thai cod, 
and will draw the outline plan. If you 
not want it, von delete it. A deleted un; 
stored until it is required in another v 
5ion of the plan . 

It takes Doug Wallisanhourtopresei 
design or screen, and he estimates Hi., 
plan and b lild (en kitchen- would 1. 
about ten hours. He admits it is worth i 
man hours if he can get eight acceploc 
£5000 a time, lie then draw- h-. |-.-.n, 



rarely under £3000 and the biggesi 
The client is then given a typed or 



rally 



prese: 



accounting work because he sees it as a 
workable tool for drawing and designing 
only. He cites an Australian friend as a 

great deal about designing kitchens vet 
knows nothing about computers or Basic 
After just two ho rs'instruction.heleam- 



ard. -he 



dllim,-.,- layout redrawr 
ids. The -vsfem allow- the 

nificant advantage. Wallis 



too impersonal when 
savs. "If you persuadi 
£5U0Oand"then " 



ve the whole 

picture or ne can built up the kitchen unit 
ay unit, wipe it out or change it as he goes 
along. Wallis and his client work together 
n front ol the screen, keying in the dimen- 
sions until a plan appears showing the 
Htchm sink, doors, windows and other 



At the drawing board, it von are one centi- 
meter out in the dimensions of the room, 

when you come to fit somcthine and if is 
thai much loo big, then you have had it!" 



quote, it larks something." On costing (he 



kitchen, the search 

manufacturer's code and price. "Whereat 
in the past 1 had a book about villi page; 
thick and was always laboriously thumb- 
ing through this, looking up prices," ht 



"With the APPLE you don't have to be a 
draughtsman, you can bv any old clot and 

design a kitchen which would work," he 



'After seeing it twice, 
my customers understand it. ' 



On pricing- ea 
giving 9000 price 



then 






id Pollock says this is be 



The system will now run of f the ITT XI 

microcomputer, l''i which Temi' 
Software is ,i main distributor. P,j[|. . - 
thinking ol vastlv expanding the -wi 
by rewriting the program- in PALSOF 
bul he has since added a graph plotter ar 



■-'■■" ' ■ ■ 



le-vd, 



.-shaped room will probably 

miles and to de-ign the kitch- 



1 For £3000 one gt 

if is expandable bv the addition of further 
disc drives, printers, graph plotters, light 
pens, and, of course, software," says 
Mvles Pollock. It is still possible to blow 
out the program bv accidentally keying in 
a figure too big for the micro'lo handle. 
Pollock says a program written in Integer 

cannot 'trap' errors. If the system was 
written in PALSOFT Basic, then there 
would he no problem. 

Just about everything comes off that cir- 
cuit in the Kitchen shop showroom. Doug 
Wallis say- the one thing that upset- hi- 
APPLE is the backspacing on the electric 
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at the r 



umg 



the product and bringing it 

access of anybody who wants to set him" 
self upas a design expert Today, there an 
fewer draughtsmen at the drawing board. 
the man with his light pen and screen k 
doing the job of five draughtsmen, so they 

"In n 



wnin from the olAPPIL. 



place of the drawing board. 'To t 



When you h.: 
bed oil! line-, 



itryilinstantlv. If it does not work, yn 
tpressa button and away it goes. Nov 
n fry things I could never have drean 
;ven attempting before." | 
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THE MAN IN THE MIDDLE 

Solomon: As you may knno. I've come up Solomon: The first mataie, then, is cam- mentin Inmos, butwhk 

from She smalt ami o! the market nml mu jab menial. 

hm is us mn.li It, team as to find on! - en Barron: 

belmll ol llie rentier.-, e.t Computer Ai;e and ness.Th 

myself. Nam, having foUoioed the Inmos rial rewi 

slow, it terns to me thai Ihe ninpnh, pf uur justification for s 

pmpi m "■■■ -.'■■ ■■■ . .;,;„(■ .I,,,,.. ,„,i! }lr There is, however, .. 

mnm a , H b 9 ".. I ■ ruanba one: and would take, although I ■ 

1-iOv :>,.,- - ■ : ■;■ ., . , , .,,■ ol motion. Are l1s ,, justification ft 

thestipestwntffm am mums-? Inmos. That is, whil 

stage of technology and In 

Barron: I'm cerl.iinlv willinv, to answer Ihe lechnologv. itisir 

them. The thing thai is often said is that semiconductor devil 

the UK shouldn't be ivjsringi Is money on from the United Kingdom, the United and Ihey goouland start something new! 

dcvelopm,' scmi,-orKh|..i,,' i.vhnplojiv. States or Japan: the aim unit of silicon so- ^ L > 'here you have Ihe motivation behind 

that il should spend its mone\ on u*tng ing into il, is £5 in £5011 of material. The starting Inmos. Now, that didn'l actually 

the technology . Il is qwle nimil In important Ihing is to ensure that the re- aElBW* either oi your questions , . . 

sav thai [hi- rood] mu-.l exploit -enn- sultant product Is competitive in world 

CDndactaw " ,. ■ ad Sal " re- markets. Solomon: No, But it's been fascinating. 



ill n.ive.i very serious problem, a very enls. The example one itiighl think ol in see a |.uin! wh, re dice i- voine n, h, -,-ni 

dam hiture. So tli.it ha:- to be tin- todays i e rm-os,i pocket calculator, except f^,,,, , !lr „ IVJ , Klrl ihl . r |n ,. r ,. ■, .„, ,,',,,. 

ber one pnority. that when you go inside one the silicon [unity lor new companies to come in W, 

id iiulee.i -pent many years ar-uing contenl is very small, Wverlheless. one havelclt, inlnmos. that Ihe arrival .if ven 

hal. mil,., lb . ,n lorms of computers can cm is.ige that tvoc o' small ropliinirv lari;e s,-.,'c integration is s„c!i a point an, 

the important thing was to make nun o\w nisid, thai a ol i' mIiut -■ n-on ,u, s „- ,,p r i, r uiniiv 

facilities!,,:-',, - ■■.. m ...,.., .. ", IL '.tkM'\i.''iol':lo.;\,l ml-ima-- 
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ilitvoriindosnabililvie „;,:i. :: :, : ... .,,„- Ihose markets is thai tliey will be the new 

uctor devices. The reason why I and ones, the breakthroughs. So. a Imlher Solomon; BWi a definite break. 

American collc.ie.ne- -tailed Inmos jr^min-nt lor h.nin s die LM|..ibiliiv in this Barr.in: There's a br.Ml ll is necessarv Ir 

.-.ec.msewebelieeoJthcreivasasigni- country is Ihat il ol'lcts the potential [o get i m ,,sl a l,,t.i'\- leie-'-n! n mulieturn ■ 
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nenl in a new semiconductor com- in the future. aswa , n. ,m m,-,tin a new i I n 

could load to a very h%h financial There is also a third argument which, immooiat, -h ' '-ir ,,. -.n-ie . n-iiecilo - 

n ' Sa " " again, was not used to justify the invest- have die di.-.ad vantage dial tnev li.o,' 



to exploit the new manufacturing techno 
ogv. So thcv .in: ,1 bit locked in. The uthi 
thing is that, in the market of micrupn 



As fat as a waste of money is concerned, 
we have always said that Inmos is a highly 
speculative venture, 

Solomon: Venture capital has (wen put into 

Barron: It's vennrre capital, it is a high risk 
area, the returns if we're successful are 
very high, and we think that those returns 
justify the risks involved. What other 
questions? One is Hie MK RAM, the other 
is the fifty million pounds ... I can s. <■ it 



: Yes. You've anticipated me. 
Again, in relation to this taring. 

if the industry and with which 



before the end ,it W. Hisloiv ha- n 
demonstrated that those statements w 

We have been saying that we did 

enpect the 64 K RAM market to emerge 
fore the end of 1930, and not to beet 

substantial before the end of 1981 - l c 



I6K dynamic RAMs. And secor 
knew that to build commercial] 
64K dynamic RAMs vou must in 
completely new factory with new 
technology. And none of our con 
have such a factory. So until that 
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nent Mi.". 



As to the quest,- 

semiconductor indu 
rapidlv and has doi 
When Intel began, 
required to get going was two ano 

ni ..i .i-llars. .:i|..<sinv..-TiH.,il[[i l'!7.| 

— undisclosed — was of the order of 
twenty million dollars. We felt that the 
scale of investment for Inmos — fifty mil- 
lion pounds, a hundred million dollars — 
was actually appropriate In the business. 1 1 

ducts, lay down major md.nu fad tiring la.i- 
lities. And suggestions that one might re- 
quire five hundred million or five thous- 
and million pounds arc really extremely 
. . . misguided. Again, if you looked at 
Intel as a company and you looked at its 



GEC, Fairchild, National, Motorola — 

thcv have actually gul government assiit- 

we arc actually at a disadvantage in that 
respect compared with companies who 

Solomon: What rib you think prompts the 
ivojih' who sim/ the woriri. Ti'a/'iV In 1 ['Win 
yviil flh-kixwxo'i'l xM'ig systems? 
Barron: Unfamiliarity ... a kick of inl'or- 



Barron: It's partially just bccausi 
just not enough people to comi 
partially because actually understanding 



lands a fair; 






. Indee 



until re 



thi 



.n fifty million pounds. If you look at 



-.. riici 






leurial 



:ofon 



very wide range of semiconductor pro- 
ducts, from transistors to change -coupled 
devices, and also across a very wide range 
of customer markets. Our investment is 
very tightly focused on ,i sped tic technol- 
ogy and it is a good scale to be at now. 
But the interesting thing is that the scale 

tionsiii the world which have the financial 

muscle or the ability lo make investments 
ol filly million pounds in high technology. 
Not only do we think our timing is right. 



have been offshoots of established com- 

Fairchild, Texas. Intel ... 1 could go on. 

tried to get into the business — GEC, Syl- 
vania, RCA, Philco-Ford. The only rcas- 

that was large and diversified is Motorola. 
In that case actually the two bits of the 
business were very separa te. 

One can observe all this, but the difficult 
thing is to decide why. The 



V UTV 



:.:ln,i 



ness. They will not be able to get that 
backing. 

The idea of investing fifty million 
pounds in three people is a Utile bit t right 
ening in some senses, and indeed it is so 

capital investment that's been made any- 



con.vpt - 



Solomon: Now, at: infer 
to me. You have too Am, 
and you're British. Wiry t 



support 
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t files. 



rill be m 



supply ol tin 
That does 

64KRAMs, 
inappropriate technology, and as a result 
they arc likely to be e\tremclv expensive lo 
manufacture, will be offered at a substan- 
tial loss to the manufacturer, and will not 
be competitive with the 16K RAM. 

The analogy 1 often use is that the tech- 
nology is like an escalator. The thing that 
vou have to do in designing a pniduct like 
the 64K dynamic RAM is to choose the 
moment to step off it. Too late, and there 
are many established competitors Too 
early, and you're in before the technology 
is sufficiently mature. So, typically, within 
the semiconductor industry ibe early an- 
nouncements - up to some critical point 



mgmint just because thty differ from my cifth 

that there's a lot of misunderstanding IT 

about what we're at, and about the nature a — 

of the business. How on earth can civil tens 

servants run, and compete in, a business creal 

that's as dynamic as this? But of course, it tatti 
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lion is like that of any other cum panv. 

It's often said we have fifty milli 
pounds of financial assistance. ' 



: is looking 
rkets all the time. Any semi- 

conductoi company that- going <o he suc 
cessful must have a major presence in all 
the world's markets. And Inmos has start- 
ed with a presence in two of the three 
major markets — the EEC and the United 
States. The actual reason the three of us 
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dness, high reliability, verv high 

ante; and they didn't see die nasty 

technology as meeting those 
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bulk of 

With information technology you want 
to be able to make a system. When we 

have got to the scale nf integration which 
enables us to be able to capture a sv-tcni in 
a single component, then the advantage of 

rather escapes me. So there is a natural 
limit to the degree of complexity that will 
S not to iay that there 
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uihkh has Man; functions than any other 
Barron: He's entitled to his speculatioi 
... Let me add something 

jusl said. We ,irc a nun pollen I como.iny --"""- itvei, su ir mav nut ne econ 
We're out to provide components to > M '^ V *h>? remaining five per cen 
people who'll use men. IV don't expect vdD P in g ,h e technology still lurthc 
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HOW TO SOLVE SYSTEMS PROBLEMS 

WITHOUT HAVING TO WATCH YOUR LANGUAGE 

ZILOG'S MCZ FAMILY. FROM AROUND £4000 
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Text editor 

The range includes the MCZ 1/05 - a low cost floppy disk 
del, the iable-lop MCZ 1/20 or MCZ 1/25 rack mounting floppy 
k computers and Ihf. Iiiui,,-. ■ i*T!-.::;:ri*r MCZ 1 35 c.art-idqe 
k version wish 10 MBytes ol Eta-age. 

Zilog UK Lid.Babbage House, King Street, Maidenhead, 
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Zilog 

Welcome to tomorrows world 
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[5] I wish to take out a subscription to Computer Age. 

I» Please forward the magazine each month starting 

j| from issue ( ). 

[g] "Jam" 

jg Addrets 

E 

E 

[a] Signature 

pi i (■■■ : 'jsir .> ti'cque posta o'lif- 'u' £7 20 (Please 

■d make .ijvsc f :o Compute/ Auc Limited, 4 Velen 
e P'acp, London, SE. !./ 
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.«. ™ •. • nhHM We h» e MttjipirtMi f-om the fi*p 
■vho have an interest in the compifte- scene. E 

copy each month (before the magazine reaches the shops) by |3| 
taking out a subscription? Twelve issues will cost you just £1.20. K] 
(We'll take care oi Postage end packing costs). Seems a small ■— ■ 
cost for keeping in touch with tin: ;; ::iifit.,,'i: a;) ideations in the J™ 
constantly changing computer age. E 
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All Systems Are Not 
Created Equal 










Al the heart of every MSI System is the 
powerful MSI 6800 Computer, one of the 
fastest end most versatile available. De- 

MSI 6800 has from 13K to S6K of RAM. 

from 31 5K bytes in the System 1 tt> over 
10 megabytes in our most powerful System 



myriad of programs available. MSI offers System components are available some in 

a choice of Ooeratine Systems for use kit form. 

with your MSI Computer System. Of Wri(e 0[ ca|| UJ fo| m r .. 

as ™lV%^M e s| U ^?efflVvSr™^t !, th. " 3m ° "' '"'"' " eareSt MSI dBaler - 



CRT ' terminaT' anT'hig^lpTed *»"«» , tot'J""™ ™ d "" B '" IV toin ». ua ? . ir »*«*. DM^L 
printer. The System 12 is housed in a educations!. p^Mior^^d '^us'toh Copplw Sf™ * Brown bills 
compact desk unit. s.tuet.ons In sJUiticr, to our Systems, we BR04321 Telex:335243 



North Star Horizon- 
THE HIGH PERFORMANCE 
COMPUTER 

The North Star Horizon computer can be found everywhere computers are used: business, 

industry, education and even in the home. Low cost, performance reliability and software 

availability are the obvious reasons for Horizon's popularity. Over 15,000 users during the past two 

years have proven that the Horizon has the reliability for day-in, day-out computing. Available 

software includes word processing, general ledger, sales and purchase ledger, inventory, time 

ledger, incomplete records, timesharing BASIC, PASCAL, FORTRAN, COBOL, PILOT, PDS, CP/M 

etc. 

NOW BETTER THAN EVER !!! — The new Horizon configurations now include a minimum of 

one drive (dual or quad), 32K RAM, two serial and one parallel port, full complement of 12 S-100 

connectors and rear additional drive connector. The Horizon is now available with double-sided 

dual density drives giving 360K of storage per drive. The new drive has the additonal advantage of 

increased speed (5ms t-t access as opposed to 40ms) 

Please write or telephone lor further details or send 25p for lull product catalogue and pricing 

information. 

Dealer enquiries welcome — Educational/OEM and dealer discounts given 
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